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THE ABILITY OF THE GIANT KANGAROO RAT AS A 
HARVESTER AND STORER OF SEEDS 
By Wiiu1aM T. SHaw 
In the late winter and early spring of 1933, casual observations were being 
made upon the activities of the giant kangaroo rat, Dipodomys ingens— Perodi- 
nus tnaens of Merriam Certain findings revealed methods of garnering, 


curing, and storing food that at once excited our curiosity, so we were led to 


undertake a more extended inquiry, lasting throughout the spring and early 


summer and eventually into the following year. The field of investigation 


was at Panoche Creek near where it leaves the foothills of the Coast Range 


Mountains and enters the plains, about 50 miles west of the City of Fresno, 
in Fresno County, California 

The locality is in the Lower Sonoran Zone, at an elevation of about 550 feet. 
At the beginning of the investigation, February 10, it possessed the promise of 
a fair vegetation. Hills were showing green with filaree (Krodium), pepper- 
grass (Lepidium nitidum), fiddle neck (Amsinckia douglasiana), and a brome 
grass (Bromus rubens). In the immediate broad stream bed bottom lands, 
the grounds were covered with a matted growth of bitter salt grass (Distichlis 
spicata), which did not seem to figure in the food system of Dipodomys, nor 
yet did it appear to be palatable to well fed sheep By June 3, before the on- 
coming summer, when it was last visited, the area presented a landscape of 
unusual barrenness. Over-grazing, wind action and drought, all had done 
their part to render the territory destitute of vegetation. Meantime the 
Dipodomys had shown a remarkable activity in securing for themselves the 
necessities of life and were apparently holding their own against what to us 
seemed great adversity. 

We were not to be long in learning one of their characteristics, which an- 
swered the question as to how they were enabled to exist in the face of so great 

1 For the careful identification of the pertinent plant forms of this paper, the writer is 


indebted to Messrs. C. H. Quibell, Jack Springer, and Elroy Robinson, of Fresno State 
Colle ge. 
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odds. It was soon apparent that they were skillful gleaners and inveterate 
storers of seeds. Many small mammals when first trapped will shrink from 
their captor, trembling with terror. It is not so with this Dipodomys. A 
newly-captured one when dropped into a box containing food, such as rolled 
oats, almost at once will begin picking it up and storing it into its cheek- 








Fig. 1. Sketcn or Den No. 4 or Dipodomys ingens, Saow1na OrpEN BuRROWS AND 
PosiTion oF SurFrace Pir Cacues In RELATION TO THE DEN 


pouches for future need. So all-absorbing is this desert-evolved desire to guard 
their patiently-gathered food that one was found deep down in a gassed den, 
dead, its cheek-pouches filled with seed pods of the pepper-grass which it had 
hastily picked up from one of its underground stores before being overcome 
by the fumes. Very shortly after their capture, they will take food from the 
hand, if no sudden motion is made to frighten them. 
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The winter rains had started vegetation by February 10 and 12, and the 
check-pouches of three trapped males contained young fresh leaves of pepper- 
grass. Another taken February 25 had its cheek-pouches filled tightly with 
green leaves of the pepper-grass, which at this time was about two inches 
tall and just coming into bloom. By March 21, this plant, at the same place, 
had nearly completed its fruiting. Evidently their harvest was on, for 
everywhere they were making use of the local vegetation. William Miller and 
Yancy Shouse, two biology students, out with flash lights at 9:00 P.M. on 
March 20 began running down and capturing them, cheek-pouches filled with 
seed-pods, which the living animals retained persistently until the pods were 
removed from them by the writer, using a process of reversion, not at all diffi- 
cult. All of this activity was in anticipation of the surprise we were to find 
on the following day. 

We had proposed to investigate their dens by digging. One had already 
been entered, but as the work was more or less exploratory, the effort was not 
completed. The excavating of den no. 2 on March 21 was to be more thor- 
oughly done with the hope of accumulating carefully gathered data in regard 
to the underground life of the animal. We were cutting a vertical wall through 
the den from the surface to hardpan and were midway along when Miller 
noticed a little bunch of pepper-grass pods hidden on the surface of the ground 
beneath the dust. This was picked up and examined. It had evidently been 
placed there with intent of purpose. A little scratching away of the dry loose 


surface soil at the same spot soon revealed another and another of these 


deposits. They were uniform in diameter and depth, being roughly about 
one inch in diameter and one inch deep, vertically placed in the solid ground. 
In shape they suggested the closed end of a test tube of that diameter. Their 


contents could be easily pried out and lifted with an ordinary tea spoon. 
They were excavated in firm soil and filled nearly full of cached seed-pods 
which, while fairly well cured owing to the prevailing warm dry weather, 
retained some of their greenness of color like that of curing alfalfa. These 
little deposits were of quite uniform shape, their lower ends being convex, con- 
forming to the bottom of the pit; the upper being concave, apparently tamped 
in by the rat with the nose after being deposited from the cheek-pouches. 
Apparently they were filled with the accumulation of the cheek-pouches after 
one trip to the harvest field. In captivity the animals seem to fill the two 
cheek-pouches simultaneously with a rapid motion of the front paws, while 
balanced firmly upon the hind feet. As the front feet are relatively small and 
as the mouth is held close to the ground, it is not easy to see the motion of the 
very rapidly moving paws and fingers. Continued search revealed these 
surface-of-the-ground caches to be very numerous; in one area twelve to the 
square foot were found, the total surface area of this den used for these caches 
being 17 square feet. The den itself covered a surface area of 17 by 21 feet. 
They are not widely scattered but closely placed, differing from those erratic 
empty pits occasionally observed over the surface of the desert, referred to by 








ro 
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both Bailey (1931) and Seton (1929, p. 426) and ascribed by them to a differ- 
ent use. Occasionally two adjacent pits are confluent, and once in a sandy 
soil a considerable deposit of seed-pods was found bunched in a scooped hol- 
low on the surface and covered by dry earth. One of the surprising things 
about these deposits is that they are so well concealed, apparently with intent, 
their soil covering being protection against wind and possibly also against 
small rodent robbers of their own kind or others. Be this as it may, we had 
walked over these deposits for days without the slightest idea of their presence. 
Furthermore, they had been in the direct path of frequent large bands com- 
prising several hundreds of sheep on their way to and from the back hills to 
the shearing sheds, their surfaces trampeled into dust, but without injury or 
disturbance to the caches. 

That this was the work of one animal is probable, for as gas was used 
throughout these investigations it was possible in each case to take the owner 
or owners. In this instance an adult male weighing 150 grams was taken. 

On the same and the following day den no. 3 was treated and excavated. 
From it were taken a breeding female and four half mature young females. 
Apparently they were mother and immediate offspring, as on dissection the 
mother showed four fetal-scars. It was evident they were working together, 
for again we not only found small surface-caches, but a much greater area 
than in den no. 2. Here we found a compact area of these caches covering 
34 square feet, placed directly upon a den with a surface area of 17 by 22 feet. 

It was now becoming evident that what we were finding was not accidental, 
so it was determined to make a more careful excavation of a den with especial 
reference to the surface caches. Accordingly on April 6 we went prepared 
to make an extended investigation, which lasted to the 9th. We were 
equipped with a means of measuring and charting, so that careful results 
would be secured and recorded. A rather typical den was selected, with 
a surface dimension of 10 by 12 feet. All of its entrances were plugged from 
the inside, one only temporarily so, and showed fresh signs of much use. 
That the occupant was at home was made evident by repeated drumming, 
a muffled sound apparently produced by beating the fur-padded hind feet upon 
the ground in the depth of the burrow. Indeed, in the summer when their 
granaries are full, the animals may be induced to reply to one’s beating with 
the hand upon the ground above them, although they seem not to be so ac- 
tive with this response in the colder months. Surface examination showed 


great numbers of earth-covered caches. Such a cache-abounding area was 
photographed, showing the completely hidden condition of the stores, then 
the top soil was carefully removed and a picture taken of many of the caches 
as they appeared after being revealed and pried up slightly. It was later 
found that we had by no means uncovered all of the surface caches of this 
photographed area. For two days Miller worked painstakingly with this ex- 
vavation and in the end had revealed all of the open, used burrows, although 
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there were many completely plugged channels that were disregarded. Finally 
the surface-caches were reached and their position upon the top of the den 
carefully located by means of our measuring equipment. The contents of 
each surface-cache was removed from its pit and carefully preserved in a 
small paper bag. The area of surface caches was 55 square feet. The sum 
total of these was 875. Subsequent patient laboratory examination by Audre 
Graff showed them to contain seeds of the following varieties, named in the 
order of their frequency of occurrence: 


Number of times 
found in caches 


Lepidium nitidum, common pepper-grass 873 
Oenothera, evening primrose 179 
Erodium, filaree 169 
Gnaphalium, cudweed 5 
Plantago, plantain 4 
Atriplex, saltbush 4 
Bromus rubens, red brome 1 


The common pepper-grass was almost constant in occurrence and in bulk 
far surpassed the other seeds found. Filaree was next in abundance. Eve- 
ning primrose was found in a greater number of caches than the filaree, but in 
smaller quantities. This may have been due to the fact of its indefinite 
inflorescence and rather shy fruiting, permitting the ripening of only a few 
pods at a time. The great quantity of pepper-grass used is in keeping with 
the abundance of this plant, as shown by counts taken in this territory during 
the spring of 1934. Five counts showed the predominance of seedlings of the 
pepper-grass in four of them, the average of the five giving eleven pepper- 
grass plants to four of filaree. 

The pepper-grass was stored most commonly in the form of seed pods and 
hort terminal heads, while occasionally a cache was found to consist of almost 
pure shelled seed. Now and then entire pepper-grass plants were found in 
the surface caches, for in dry seasons like the winter 1933-34, when probably 
not more than one inch of rain fell during the entire season, those plants which 
had survived pasturing had matured while very tiny, one being observed 
March 24, 1934, only one inch tall, with 13 ripe pods and 21 seeds. In many 
places this was the average height. One would be led to believe that the 
hulls or pods of the pepper-grass as well as the seeds are consumed as food, 
for by the end of the winter season the underground stores are greatly reduced 
and turned to refuse. Filaree was also plentifu!ly found, usually with the 
seed pods from which the beaks had been bitten. Occasionally a tiny plant 
was stored entire. 

The abdomens of three ants were found in three different caches. Also two 
wings of a hymenopterous insect. Whether these were actually stored by 
the rats.or whether they were accidental is not known. It is recalled, how- 
ever, that on March 21, a living hymenopterous insect was taken from the 
cheek-pouches of a captive Dipodomys at the time of its taking. 
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The caches at the time of their opening were quite free of dust when pried 
up. ‘They were frequently matted together as if they had been rained upon 
after being deposited, which was possible during the spring of 1933, when an 
unusual amount of rain had fallen. These matted caches were not scattered 
about but were grouped together in one locality. 

Whether or not this was the work of only one animal is hard to say, but 
probably it was, as only one, an adult male weighing 154 grams, was taken. 

It now seemed clearer than ever that these small surface-caches were not 
accidental. The fact that they were so uniformly placed and that they were 
in each case so intimately associated with a den, was convincing. Already we 
had been pondering its explanation and were formulating plans for further 
investigation. Similar work of the sun-curing of vegetation by the mountain 
beaver (Aplodontia) and the green twig mows of the cony (Ochotona) were 
suggestive. Should these greenly-gathered seed pods be taken at once to the 
depths of the dens, where at this season the soil was moist, they would soon 
become a total loss by moulding. Furthermore we had found no sign of this 
fresh material, with exception of a trace here and there along the sides of the 
under-ground burrows. ‘True, we found large under-ground caches, but they 
were old, largely mixtures of fragments of hulls of previous seasons and fine 
sand. (Cf. Vorhies and Taylor, 1922. 

Careful thought on the matter suggested that this material might be left in 
this thoroughly dry situation, even protected from light rains that might 
possibly occur, by the covering of dust. Repeated days of warm to hot sun- 
shine would do the curing. But what of the connection between these small 
surface-caches and the larger underground ones in the burrows of their dens? 

Karly in the investigation we had noticed that any surface-caches uncovered 
by us in the evening had their contents completely picked up by morning. O1 
May 19 we determined to investigate this point more clearly. We selected 
three surface-cache-bearing dens and carefully uncovered the caches upon a 
square foot of each. In the morning we found that each had been visited as 
was manifested by abundant tracks in the sand over and about the exposed 
areas and by the little empty pits, now partially filled with sand accidentally 
brushed into them. Practically all the material we had uncovered the night 
before had been removed. 

Still not satisfied with these observations, we returned once more on June 2 
and 3. Clearly a change had now started in these areas of cached materials 
Empty pits which we had noticed on our visit of May 19, were now plainly 
evident. The night being pleasant, with a fair moon and very little wind, we 
decided to make some first-hand observations. A typical den (surface pit no 
1) was selected and an area of surface-caches was uncovered. Some time 
after nine o’clock a comfortable spread of blankets was made about fifteen 
feet from the exposed caches. For a long time no sign of life appeared about 


the den and time passed without event; I must have spent much of the inter- 
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vening time in light sleep when I became aware of what sounded like a distant 
and repeated drumming. It seemed to resemble the far away put-put of an 
outboard motor boat, the put-put being quite rapid, which eventually aroused 
me sufficiently so that I snapped on the flash light. There by the exposed 
caches on the dusty surface of the den appeared the fairy-like form of a ‘Dipo.”’ 
It seemed not alarmed by the sudden illumination, although the night was 
now becoming quite contrasty, the moon being about ready to dip behind the 
hills. Though not alarmed, still it went about timidly alert, for at no time 
during this extended observation did it cease its activity—its search for seeds 
we had so ruthlessly disturbed from its curing area. Its position now was 
quite characteristic as it moved alertly about, balancing on hind feet, with 
long tail extending straight backward, touching a point at three fourths of its 
length, with the portion beyond gradually curling upward. Its outline sug- 
gested a grounded airplane. The sudden flashing on and off of the light 
seemed not to disturb it, for the return of the light found it where it had been 
a moment before, and similarly occupied. Twice it left the den and came 
over tome. Presently it appeared before me within a few inches of the shin- 
ing disk of the flash—big round black eyes, vibrating nose, vibrissae and all. 
For several moments it remained within arms length of my face. It had gone 
completely around me, a feat repeated once again that night, but only once, 
for no wide-range wanderings were entered upon. 

Once during that night the quiet scene was disturbed. From out of the 
circle of light there appeared a small form of what might have been and prob- 
ably was a deer mouse (Peromyscus). Immediately the scene became ani- 
mated and the intruder was promptly driven into the outer darkness whence 
it came. The little scene was a fascinating action of silent, silvery, dancing, 
fairy forms. Quiet seemed to be the spell cast over the scene, for here were 
muffled, fur-padded feet, and soft nocturnal fur. 

By and by the east began to glow and now Dipo’s efforts at gleaning became 
more and more concentrated. Its night was closingin. Now it gleaned here 
and there rather indiscriminately. Timidity had left. The tail tip was no 
longer curled in anticipation of shock, but trailed as a drawn cord would have 
done, straight behind 

At first it found the surface caches we had uncovered and seemed to gather 
them in, then departed for the depths of its home, always entering by the same 
entrance with a whip of the tail. Once it took just one minute to fill its 
pouches, presumably from one of these surface caches. The interval under- 
ground was not long. On four occasions it remained 1 minute, ? of a minute, 
15 minutes, and 1 minute, 10 seconds, respectively. Its hops, in which it 
appeared to use the hind legs chiefly, were quick and low to the ground, like 
bounces of a nearly-spent soft rubber ball on a slightly uneven surface. The 
thought came to mind that this same method of locomotion might also be 
employed underground and would in a measure account for the unusually 
large diameter of the burrows in proportion to the size of the animals. 
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Slowly gray dawn came on and it was no longer necessary to use the flash. 
The animal’s steadily-moving body now showed clearly as it gleaned earnestly 
over the dusty surface. Presently it hopped over to the door entrance, and 
now without action differing from that of the many other times it had entered 
there, it disappeared and did not return. This was at 4:24 A.M. At 4:29 
the first linnet was heard and one minute later the voice of a raven broke the 
silence of dawn. Thus night gave way to day. At 4:45 I walked over and 
found the entrance to the vertical door closed from inside with a loose earthen 
plug. 

From 1:00 A.M. the animal had been under rather constant observation 
Between the hours of 1:00 and 2:30 it was under continued observation, dur- 
ing which interval it was busy all of the time, gleaning chiefly from the spot 
we had uncovered and going into the den. Now an hour elapsed without 
observation. At 3:30 it was still there and occupied. 

This morning, June 3, we had determined to excavate the fifth den with 
the object of finding, if possible, whether or not the material of the small sur- 
face-caches was being transferred to larger underground-caches within the 
dens, as the observations of the early hours of this day had lead us to believe 
Looking about we soon found a den, the surface of which was abundantly 
printed with foot- and tail-marks. Examination showed numbers of surface 
pits completely empty, while others still retained their complement of seed 
pods. Muffled drummings from beneath told us the owner was at home 
After the den had been gassed its excavation was undertaken with the usual 
care. The work being completed, it showed a surface area of 16 by 17 feet: 
area of surface-caches, 28 square feet, of which it was estimated that more thai 
half of the caches had recently been emptied; two old underground-caches, 
indicated by remains of a few pepper-grass seed pods mixed with sand, and 
as we had expected, two new caches. The first was located six inches below the 
surface. It was circular, measuring 4} inches in diameter and contained 
fresh filaree seeds in the hulls. The second cache was a double one only two 
inches below the surface. Its dimensions were 5 inches wide by 15 inches 
long, with a vertical height of 7 inches, giving approximately a capacity of 525 
cubic inches. It was approached by an open burrow from below and had two 
vertical openings through to the surface of the ground with diameters of 2 
and 2} inches, respectively. These were filled with about an inch of soil and 
may have acted as ventilators. This cavity was completely and firmly 
packed with fresh material, the left side being of pepper-grass seed, and the 
right, filaree; in quantity amounting to 32 quarts. An adult male weighing 
151 grams was taken from this den. 


The work was now suspended for the summer and except for one or two 
casual above-ground examinations, which showed the absence of filled surface- 
caches, was not taken up again until December 8, 9, and 10, 1933, when den 
no. 6 of this series was excavated and charted with exceptional care by Melvin 
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Rudholm, under the writer’s supervision. Its surface area was 16 by 22.5 
feet. The area upon which old empty rather indistinct surface-cache pits 
existed was 66 square feet. Within the bounds of this area 305 pits were 
found. These were entirely empty and in some places appeared to be con- 
fluent, as if their walls had been destroyed or crumbled, or possibly they had 
been constructed that way, as suggested earlier in this article. Of under- 
ground-caches there were twelve, in what would seem fairly fresh condition. 
In addition there were twelve old caches containing large quantities of sand 
ind traces of pepper-grass seed pods. The chief content of the newer caches 
was largely pepper-grass seed and seed pods, now containing quite a mixture 
of sand—noticeably more than was found in the fresh caches of June 3, 1933. 
These stores were rather uniformly near the surface, possibly for the sake of 
the sun’s warmth and dryness. Of the twelve containing newer material, the 
shallowest was 3 inches below the surface of the ground, while the deepest was 
only 7.5inches under. The average depth for the twelve was 5.5inches. The 
shape tended to be oblong, with average dimensions of length, 10.2; width, 
5.4: height, 3.9 inches. From this den a large male weighing 159 grams and a 
large female weighing 125 grams were taken 

The findings as recorded above, while illustrating behavior quite probable, 
were so new to us that we determined if possible to verify our observations by 
it least one additional season’s investigation 

Accordingly, on December 17, 1933, a visit was made to Panoche Creek 
The previous week had been stormy and probably provided the only rain 
ng the months between May, 1933 and May, 1934. It was estimated by 

en residing in the locality that about one inch had fallen at this time. The 

sround was quite moist on the surface, but little signs of sprouting vegetation 
vere visible 
The area was not visited again until January 25, 1934. Seedlings of pepper- 
grass and filaree were now in abundant evidence. Three surface-pit dens 
vhich had been staked June 3, 1933, were visited and it was found that these 
had been entirely effaced, probably by wind action and tramping of sheep, 
and now were wind-swept and hard, and sprinkled with fine angular flakes of 
whitish rock such as covered the general surface of the country hereabout. 
Very little sign of Dipodomys activity was noticed. 

On March 16, 1934, the dens originally staked on June 3, 1933, showed signs 
of the expected activity, for now an area of about 9 square feet was pitted with 
small surface-cache pits, filled with seed-bearing pepper-grass pods of the 1934 
crop. Examination of this den on March 24, 1934, showed a surprising 
amount of activity; for now an occupied area of about 78 square feet was 
found. Two other dens showed signs of similar activity. Vegetation from 
which these surface-pits were being filled was now well along. 

On March 24, 1934, an attempt was started to determine whether or not the 
small surface caches are picked up later by Dipo and transferred to the under- 
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ground-caches. Accordingly pit-dens were treated as follows: an area of 
surface-pits, 2 by 2 feet, already made by Dipo, was marked off with small 
pegs driven firmly into the ground. Then the surface was examined carefully 
for pit-caches. When found, the contents of each pit were taken out and a 
little white rice and some of the pepper-grass pods from these surface-pits 
which had been dyed with mercurochrome and dried in the sun were placed in 
the pits, along with their original contents and covered over again completely 
with earth and dust. In this way it was hoped to establish the fact of 
transfer. 

Four dens were treated thus on March 24, 1934. The number of surface- 
pits found in each 2 by 2 foot area was 33, 54, 64, and 55, respectively. 

On April 21, 1934, the first and third small cache areas treated did not show 
signs of having any of their material carried away. The second one showed 
unmistakable signs of having had a part of its contents removed. 

By May 4, 1934, there had surely been an extended effort to remove these 
surface-caches; two dens under careful observation showing 70 and 260 
empty surface-pits, respectively, from which the material had been removed. 
The ground immediately bordering these still had seed-bearing pits. 

Now we determined to investigate the fate of the mercurochrome-treated 
pepper-grass and rice-filled pits; accordingly on May 4, surface-pit den no. 4, 
the pits of which had been partly emptied on April 21, and from which not 
only all the pits in the small pegged rice-mercurochrome treated area, but all 
other surface-pits had now been emptied, was treated with gas and carefully 
excavated. Our findings were most conclusive and gratifying, for the den 
was supplied with nine new underground-caches, containing in amounts 22, 
8}, 13, 1, 44, 14, 2, 53, and 8 quarts, respectively, chiefly of pepper-grass and 
filaree, and in four of these were found unmistakable deposits of rice and mer- 
curochrome-treated pepper-grass seed pods. From this den a large male 
Dipodomys ingens weighing 149 grams was taken. 

Further evidence that these surface-pit caches were being carried into the 
den was secured by observing the action of a Dipo on surface-pit den no. 1 of 
June 3, 1933. On the night of May 3-4, 1934, six adjacent surface-pit caches 
were uncovered to see what the response of the animal would be. Observa- 
tions as follows were made: As when making a similar observation upon this 
den on June 2-3, 1933, nothing of note happened until 1 A.M., when a distinct 
drumming was heard. In a few moments it was repeated and this time my 
flash light revealed the Dipo. At first it was nervous and suspicious and went 
about cautiously gleaning over the ground surface. Its feeding ground was a 
couple of rods west of the den and to and from here it would travel at regular 
intervals of about 5 minutes out, pause a moment at the used entrance and 
disappear, to return after a much shorter interval. Occasionally it would 
forage over the surface of the den and when quite close one could hear the 


snap of (probably) dwarf seed-ladened pepper-grass plants which were later 
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Tue Giant KanGaroo Rat, DipopoMys INGENS AND ITs HaBitat 


Upper. Panoche Creek Canyon, California, December 10, 1933. The lack of vege- 
tation is clearly shown here. The broken surface of the immediate foreground repre- 
sents the den of a kangaroo rat, Dipodomys ingens; Den No 6, excavated on this date, 


was neighbor to the one in the foreground 


Lower. Photo of living captive specimen, male, by William T. Shaw 
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BuRROWS OF THE GIantT KanGaroo Rat 


Upper. Surface-cache pits of Dipodomys ingens at Panoche Creek, California, March 
21, 1933 Bird’s-eye view showing surface-pits after all the pepper-grass seeds and pods 
had been removed The illustration was made by cutting out a block of soil filled with 
surface-pits and standing it on edge 

LOWER New underground-cache of Dipodomys ingens, Panoche Creek, California; 
Den No. 5, June 3, 1933. This cache contained 3} quarts of pepper-grass and filaree. 
Photos by William T. Shaw. 
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found by careful observation, partially buried with sand and dust, having 
been trodden under by the feet of many passing sheep. Now and then it 
would exhibit what seemed to be a playful movement, while returning from 
these nearby searches, by darting rapidly to the den entrance, striking the 
ground sharply with the hind feet with each hop, the force and sound dimin- 
ishing with the approach to the den—a sort of anti-climax. 

Once a visiting Dipo, or so it seemed, appeared in the outskirts of illumina- 
tion and was promptly driven off. 

Occasionally the six exposed caches, consisting of pepper-grass seed pods, 
were visited but no serious attention paid to them until nearly the end of the 
night when the animal began to take in the deposits. Back and forth it would 
go, carefully gleaning the uncovered pods and hopping briskly to its vertical 


entrance. Now and then it would sweep back the gleaned over dust with a 


ide stroke of the hind fee The last thing it did was to make 23 (the last 20 
consecutive) trips, in carrying in these disturbed caches. The last trip and 
disappearance occurred at 4:25 A.M. and did not differ from the others 
Examination a few minutes later showed the used vertical entrance plugged 
from the inside. Dipo’s retiring was synchronous with the first cooing of a 


mourning dove, although a killdeer had been heard at 4 A.M.; morning was 


The quarter moon had climbed our south lying hill at about 2 A.M At 
1:30 A.M. but one lone star remained The voice of the raven was heard at 
1:45, the linnet at 4:48, and the song of the meadowlark brought warmth to 


the gray bad-lands at 4:50 A.M. 


One new idea we had gotten from this observation, extending continuously 


from 1 A.M. to 4:25 A.M , Was that the Dipo vas at this date apparently 
gleaning from other sources than his surface-caches, for it repeatedly isited 
nd returned from gleaning over areas where the pepper-grass plants were 
found, now quite ripe, and sufficiently dry to permit of direct underground 


toring 


From the above it would seem that this careful and systematic method 
of gathering, curing, and storing food was being employed by this species of 
kangaroo rat Whether or not it is employed by other species and varieties 
living under different conditions of soil and climate would be interesting to 
know If so, it is indeed a vulnerable point in their annual cycle of activity, 


as was suggested by Miller on our return one evening from work through a 


have been inhabited by other species of 


cultivated area formerly known t 
this genus (Culbertson, 1934 So shallow are the surface-pits and so near 
the surface are many of the prominent underground-stores that a season or two 
of cultivation with heavy implements would make it difficult for the animals 


to exist. 
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WINTER FOOD HABITS OF COYOTES: A REPORT OF 


PROGRESS, 1933 


By CHARLES C. SPERRY 


This progress report on food habits of coyotes is based on the examination 
of 2,584 stomachs collected in 10 western States during December, January, 
and February, 1931 to 1934. Analyses were made in the Denver Laboratory 
of the Division of Food Habits Research of the U. 8S. Biological Survey 
Acknowledgment is made of the assistance of Shaler E. Aldous, Franklin H 
May, and Cecil 8. Williams, of the Denver Laboratory staff, who made many 
of the stomach analyses and prepared the preliminary tabulations. Of the 
2,584 stomachs, 668 were empty, and 219 contained débris only. This leaves 
1,697 on which to make an appraisal of the coyote’s diet during the winte 
months. 

Examination of stomachs continues to play a most important part in our 
study of the food habits of the coyote. Since experience has shown the short 
comings of field analyses of stomachs, all of our examinations are made in the 
laboratory. Some field work has been done and more is contemplated, as a 
knowledge of field conditions is necessary to a correct interpretation of labora- 
tory findings. 

From the 1,697 recordable stomachs that enter into the present study, 
taken during December (656), January (651), and February (390), the follow- 
ing summary has been prepared on the basis of frequency of occurrence of the 
various items. The accompanying illustration, however, gives percentages 
by bulk. The latter method of appraisal has long been standard in recording 


data on the food of numerous birds and mammals, and, since the percentages 
of all items aggregate 100, this method permits easy preparation of charts or 
graphs. It is often of greater importance, however, to determine the fre- 
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quency with which the coyote indulges in certain feeding activities than to 
know the bulk of the food it consumes on such occasions. This is particularly 
true when considering the coyote’s relation to livestock, poultry, and game. 
For this reason, the following discourse will deal in terms of the frequency with 
which items have been found, while the figure presents volumetric estimates. 
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Winter Food of the Coyote 


based on the examination of /692. 
wel/l-filled stomachs 


Fia. 1 


Carrion.—It is not surprising to learn that carrion heads the list of the winter foods 
of the coyote, for with the advent of cold weather the coyote can find few of the small 
forms of life that constitute part of its regular warm-weather diet. Consequently an old 
dried carcass, even an empty hide, is likely to prove acceptable as food, with the result- 
ing marked increase in the amount of carrion recorded. The greater part of this carrion 
food is derived from the remains of horses, burros, cows, coyotes, and sheep. In addi- 
tion all known station material is placed under this heading. By the term “‘station”’ is 
meant the carcass of an animal used as a decoy, to attract coyotes to the spot where traps 
or poison have been placed. The kinds of carcasses used for station material vary 
greatly, in accordance with field conditions and the trapping technic of individual 
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Cultivated fruit was present in about 1 per cent of the stomachs, the 17 records being 
made by California and Washington coyotes. Apples were eaten by 10 coyotes and 
pears by 5. One California coyote made a full meal on figs, and another from the same 
State was responsible for the lone grape record. 

Grass is a rare food item of the coyote. 

The Denver Food Habits Research Laboratory continues to receive regular shipments 
of stomachs of predatory mammals from members of the Biological Survey’s predatory- 
animal control force in practically all the Western States, and the examination of con- 
tents is progressing at the rate of approximately 500 a month. The next progress report 
will cover the food habits of the coyote during the spring and summer months. In the 
meantime, stomachs, not only of coyotes, but of other predatory mammals as well, 
collected at any time and obtained in any part of the country, including Alaska, will be 
gratefully received 


Denver Laboratory, Division of Food Habits Research, U. S. Bureau of 
Biological Survey. 


STUDIES ON THE LIFE HISTORIES OF ZAPUS AND 
NAPAEOZAPUS IN NOVA SCOTIA 


By CAROLYN SHELDON 


Two species of jumping-mice, Zapus hudsonius hudsonius (Zimmerman), and 
Napaeozapus insignis insignis (Miller), were studied in the vicinity of Lake 
Kedgemakooge, Annapolis County, Nova Scotia. A number of captive indi- 
viduals were kept under close observation during the summer in the field, and 
during the fall, winter, and spring in the Museum of Zoology, Ann Arbor, 
Michigan. These two species of jumping mice were first kept in captivity in 
1925, but careful field observations were made only in the summers of 1932 
and 1933. 

Before 1932 the small screen cages were provided with dry sand on the bot- 
tom and leaves or grass for nesting material. Evidently the atmosphere was 
too dry and the mortality of the mice was high, so near the end of the summer 
of 1932 I tried covering the bottoms of the cages with fresh earth, half of 
which was very wet. Green moss and ferns covered the damp part and dead 
leaves for nests were over the dry section. With the increased moisture I 
found that the mice survived much longer. 

Large cages were used, beginning in the summer of 1933, and not more than 
6 mice were placed in any one cage. The wooden bottoms were covered by 5 
or 6 inches of fresh earth, on top of which were green moss, one or two moss- 
covered rocks, small dead logs, growing ferns, clumps of grass or sedge, a young 
balsam, and spruce trees. One section of the cage floor was covered with 


sphagnum mosses, gathered from the natural habitat and kept damp at all 
times. In such cages the mice lived from June through September, when 
they were sent to Ann Arbor. 
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For help and sympathetic interest in my work on jumping mice I wish to 
express my warmest thanks to Vernon Bailey. I am indebted also to the 
University of Michigan for laboratory facilities. My thanks are due to Lee 
R. Dice and Adolph Murie for their helpful interest and assistance, and to 
Paul Hickie for his care of some of the animals not under my personal obser- 
vation. I am grateful also to Glover M. Allen, W. J. Hamilton, Jr., and 
Arthur Svihla for suggestions, and generosity in allowing me to make use of 


information. 


OBSERVATIONS 


Napa zapus seems to Océ upy two distinct type s of habitat. I have found it either 
near spring holes in sphagnum sw i 





as far as half a mile from Kedgema- 





kooge Lake, or in dry, hardwood forests on : ered with rocks or more often with 


thick, tall grass and sedg Usually, in the latter situation, it was caught inside the 
fringe of the trees rather than out on the open shor Whether or not it lives in the dry 


pine, hemlock, and hardwood forests back from the lake I do not know, as I never 


trapped very far from water ors wampl und 








The distribution of Napaeozapus is very local, separate colonies occupying not much 
more than 150 yards of shoreline. I cannot determine why this is so, as the surrounding 
environmental conditi ns are, as nearly as | in tell, identical The distance along the 
shore between colonies varies from about a half mile to three miles. The number of 
colonies I have definitely located at Ke dgem ikooge is thre e, but I have take: single mice 
from a few other places, where colonies may occur. My records indicate that about 
eight Napaeozapus in a colony may occupy from 100 to 200 yards of shorelir 

An exception to the colonial distribution of Napaeozapus was found at Beaver Lak« 
very sr il] poay of water about nine miles from Kedger akooge Ther the vegetati 

almost the same as around Kedgemakooge except that bog and swamp plants are 
more abundant At Beaver Lake AN 1} rreat nu ers I here 
iround the shore Perhaps this can be accounted for by the lake small size and the 
uniform favorable environment 

Zap seems much more adaptable as to habitat than Napaeozapu It is most 
abundant on hay meadows where the grass is thick and tall most of the summer. How- 
ever, it was taken also along grassy sho vith Napacoza , but never in the sphagnum 

vamps A lth ugh in the hay meadows it seems to inhabit only the land near the lake 





lel ] 


shore it was found also two or three miles lake in clearings filled with swe 





fern, pearly everlasting, hay-scented fern, an rj s that grow in a fairly dr 
habitat Che farmers in Nova Scotia report jumping mice to be commonly seen during 
haying operations. I have never caught them out in the open, but only around the 
edges under bushes. However, they are known to use the shelter of haystacks 


Zapus also is very local in distribution and in many places apparently suitable for it | 
had no success whatsoever during the two successive summers I have trapped in the 
region. I have located 5 distinct colonies of this species. Records for Zapus show also 
about 8 in a colony occupying from 100 to 200 yards of shoreline 

Runways are apparently used more by Napaeozapus than by Zapu I have caught 
several Napacozapus at the entrances of two or three small holes at the foot of large trees 
or in mossy banks overhung with shrubbery. On excavating three areas which were just 
inside a bank at the edge of the woods, I found that several holes used by one colony were 
connected by a network of underground runways. The burrows in places descended or 
ascended several inches, avoiding tree roots and rocks, but I did not find any nests below 


ground. Above ground, well-beaten runways also led from one hole to another and 
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Napaeozapus were caught frequently on these runways. However Clethrionomys, 
Peromyscus, and Blarina were also caught in the same runways so I do not know whether 
or not the Napaecozapus made them. In two instances I noticed a deep runway like a 
trench excavated for a distance of 7 or 8 inches from an entrance of a burrow. One 
trench was in a sphagnum swamp and led downward to a waterhole, while the other 
extended beside an above-ground tree root and then ended abruptly. In each of these 
places a Napaeozapus was caught. No other kind of mouse was taken in these trenches 
Only once have I caught more than one jumping mouse at the entrance of a single 
burrow, although the openings remained clear and apparently in use allsummer. Where 
no runways or burrow entrances were apparent, Napacozapus seems to travel in well- 
beaten open spaces, under thick bushes, in beaver trails in bogs, and in the trails of deer 
or moose around the lake shore. 

Zapus, on the contrary, seems to use runways less frequently. Only a few times do | 
remember catching it in mouse runways. It has been captured in beaver trails leading 
under alders from a grassy meadow to the shore, in open places not thickly overgrown 
with grass, but protected by high bushes, and beside fallen logs near the shore in hard- 
wood forests. Once or twice I have caught Zapus in traps set with the entrance resting 
on an old board near the edge of a river. Occasionally it has been caught in runways 
also used by Napaecozapus, Clethrionomys, and Microtus. 

The nests of jumping mice I have not found in the field. In captivity during the 
summer, both Napaeozapus and Zapus often hollow out the earth three or four inches 
deep in a corner of the cage and make a compact nest-ball out of grass or leaves. Most 
of these are built with the rounded top above ground. They are loosely woven usually 
out of dry grass, with only enough space inside to allow two or three mice to curl up and 
sleep close together. The location is usually at the foot of some bushes planted in the 
cage. In one cage I kept a small hollow log all summer, but it was not used for a nesting 
site, although nests were built under it. Occasionally both species will make a small 
hollow inside of grass sods. At other times they make 


attempt to build a nest, but 
merely crawl under heaps of dead leaves. In the fall of 1933 a number of Napaeozapus 





and Zap 1s were transferred into outside 





ages sunk into the ground at the Edwin S 
George Reserve near Pinckney, Michigan. After the first night two or three holes were 
visible mostly in the corners of the cages. 





Later the entrances were kept closed up with 
earth and could not be distinguished from the rest of the earth floor 

These captive jumping-mice use grass, leaves, tow, paper, excelsior, or shavings for 
nests. If cotton is provided they not only make no attempt to form a nest out of it or to 
chew it up as is customary with Peromyscus and Clethrionomys, but they have been found 
to eat it. This usually proves fatal, as the cotton fails to digest and thus clogs up the 
stomach. The stomach of one Napaeozapus was found to be filled with cotton which 
must have been eaten at least four days before death, as all cotton had been that long 
removed from the cage. Cotton also is a disadvantage to the 
snarled about their long tails 


mice because it becomes 


When suddenly startled, both species usually take two or three leaps toward the 
nearest protective cover and then sit motionless until pursued. It is easy to catch one 
by creeping up when he is sitting still. When outside the cage the mice often come out 
in plain sight on the floor of the room and even allow somebody to approach them slowly 
from the front. Only twice have I had the opportunity of observing any other mode of 
travel in the field. A trapped Napaeozapus quickly leaped out when I opened the trap 
and landed in a mossy hollow 5 or 6 feet from me. Contrary to the habits of Clethrion- 
omys or Peromyscus, which run into the nearest hole the minute they are released, he 
remained immobile for a time, crouching against the side of a large rock. I made no 
effort to recapture him and finally he hopped, using all four feet, over to a fallen log, 
ran along it to the end, and disappeared under some rocks and tree roots. Later he 
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came out again on another log and then disappeared from view behind it. He moved 
very leisurely, apparently without concern for possible enemies, and stopped once or 
twice P ri ing on his hind feet to sniff aroulr d as if in s« arch of food. He sniffed a smal! 
starflower plant at the entrance of a hollow log, but did not attempt to eat it, and then 
disappeared inside the log, reappearing at the other end. Not once did he jump or try 
to move quickly 

Another time I watched a Zap ‘ hopping along in the woods, after she had been set 
free from a trap and had first taken two leaps to shelter. She used all four feet, the tail 
held just off the ground. 

In captivity both species hop in the same manner around the cage unless frightened 
by a sudden movement, or when first transferred from a trap to the cage. Then they 
leap frantically against the wire, sometimes clinging to it with all feet and clambering 
around to find a way out 

My observations confirm the suggestion of W. E. Saunders in the November, 1921, 


number of the Journal of Mammalogy, that these mice may be partly arboreal in habits 


I have found that both Napacozapus and Zapus climb bushes with surprising sureness 
and agility. They climb all over the small evergreen trees in their cages, chasing each 
other among the branches, or often sitting on one of the limbs for five or ten minutes 
without moving, their long tails hanging down below them. Sometimes two or three 
can be seen in one small tree. The Zap clamber « 3 in their cages, 





the thorns apparently not hindering tl The Napaeozapus not only eat alder cones, 








which in nature grow two or three feet off t ground, but also the new green needles of 
spruces which, although sometimes available from very low branches, must require some 
climbing ability Both species are unable to climb board walls, but both can run easily 


up aslanting beam 

The concealment of the jumping-mice in the woods, is, I believe, due to their ability 
to keep absolutely still for a long period of time Both Zapus and Napaeozapus are not 
easily detected among the dead leaves of the forest or the brownish grass in the fields, 
but no matter what their color, they are easily seen when alarmed because their method 
of progressing in leaps renders them conspicuous 

Last summer I observed an example of the ability of Za hudsonius hudsonius to 


pus d 
remain motionless over an incredibly long period of time A female caught on July 15, 








1933, was marked and released in the place where she was caught. Around the roots of a 
hu kleberry bush 4 or 5 feet distant the dry leaves had gathered and when the Za 

le ft the opened trap she mad two leaps, gaining t D1 h of leaves, where she stopped 
and remained motionless From 3:30 to 4:00 P.M. I sat perfectly still wate] ind 





not once did she move Her color so well blended with the leaves that I co 
seen her, had I not known that she was thers None of the sounds of frogs, birds, and 
other animals in the surrounding woods seemed to alarm her in the slightest and she did 
not move amuscle. Once the leaves above her moved to one side and let a sma!! beam of 
afternoon sunshine strike across her back, but still she did not stir At 4:00 P. M. she 


and wash her face. Then she was still 


and front paws and began moving 


moved only to scratch her side with a hind claw 






for ten more minutes, when she again washed her 





he e 
her head from side to side looking all around. Apparently satisfied by this time that 
there was no danger, she turned around, hopped upon a small mound by her side and 


4 


moved away on top of a rotten log behind which she disappeared without even the 





rustling of a leaf Therefore, for a total of 40 minutes she made no noticeable movement. 

The daily period of activity of these mice seems to be mostly from early dusk through 
the night, but it may include periods of daylight as well. In my traps I have caught 
most of them after dark, but occasionally some during the day. On May 31, 1933, a 
female Napaeozapus entered a trap some time between 9:00 A. M. and 3:30 P. M It was 











294 JOURNAL OF MAMMALOGY 


a cold, cloudy day with rain beginning to fall about 2:45 P. M. She was very thin, 
weighing about 20 grams. 

Other daytime records for jumping mice include a Zapus seen in a field at midday and 
a Napaeozapus observed by my brother in an open bog during the day. Fairly often 
both species are seen abroad in the late afternoon and early evening. I have never 
found them to be very active in rainy weather, almost never catching them in traps at 
such times. 

In captivity at first both Zapus and Napacozapus come out of their nests to eat or 
drink just before dark. After a week or more in their cages they stay under the leaves 
until long after dark, sometimes not appearing until ten o’clock at night, unless the 
cages are equipped with circular wire wheels. In that case they often appear before 
dark and begin to run the wheels. This they keep up all night and often well into the 
morning. At first I suspected that the lights in the room where the cages were kept were 
causing them to keep under cover, but even after the mice were moved out onto the 
screened porch they could not be seen or heard when I visited it with a flashlight at 
intervals after dark. I have, at times, seen them feeding early in the morning. 

The food is mostly vegetable. While watching the mice in the light of a flash at night 
I saw Zapus eat the seeds on the tops of meadow grass Many kinds of grass and sedge 
were put in the cages and the next morning the seed tassels in the cages of both species 
were cut off and torn to pieces probably in order to reach the seeds. I have never 
actually observed them eat the stalks of grass, but I have seen them passing the stem of 
long grass through their mouths as though to squeeze out moisture. Although they 
drink a quantity of water, I believe that they obtain most of their required moisture 
from green plants. Certainly Zapus, which live miles away from the lake in dry mead- 
ows, must depend on green food for moisture. By accident I once transplanted a wet 
clod of growing buttercups into a cage of Napaeozapu The next morning it was 
stripped bare and stems, leaves, and flowers of the plants were scattered about the cage 
and partly eaten. Napacozapus seemed to show a marked preference for these butter- 
cup plants, although those gathered from dry fields were generally not touched. Early 
in the spring I put in leaves, blossoms, and roots of the wildiris. Thenext morning part 
of the root was eaten, but nothing else touched. After a small spruce was planted in a 
cage of Napacozapus I found it to be completely stripped of the new needles on the tips 
of the branches. Another tree was put in its place, but was not touched. Later in the 
summer a few green cones of the hoary alder were eaten by both species, but no great 
preference was shown for these. Wintergreen berries and huckleberries were eaten, but 
bunchberry and blackberries were not touched. I planted several different kinds of 
mushrooms among the moss and the only ones nibbled at were some red ones of the genus 
Russula. Some Napaeozapus caught in the hardwood forest, however, were miles distant 
from any of the above-mentioned foods 

In ‘‘Life Zones and Mammals of North Dakota’’ Mr. Bailey tells us that Zapus cuts 
grass into lengths of about three inches in order to reach the seeded tops. In 1926 I 
have a record of once finding long grass cuttings outside a hole in front of which I caught 
a Zapu The mouse had apparently cut off the green tops of the grass blades and left 
them just outside his hole. In 1933 a Zapus in captivity cut a pile of grass into iengths 
ranging from a half to two inches. This grass had no seeds on it. Perhaps they cut 
grass to carry into the burrows and build nests out of it. In captivity I often noticed 
fresh grass carried to the nest and woven into it. 

Other green plants which grow in their natural habitats were given to them, but none 
were eaten. Among these were cinnamon fern, royal fern, sensitive fern, brake fern, 


sphagnum and other mosses, alder leaves and stems, jewel weed, meadow rue, and violet 
leaves and stems. 











SHELDON—LIFE HISTORIES OF ZAPUS AND NAPAEOZAPUS 295 


Apples were eaten and cucumber and raw cabbage nibbled at, besides quantities of 
rolled oats and sunflower seeds kept in the cages at all times. They did not touch car- 
rots, lettuce, or celery. 

When eating, both species of mice squat on their hind legs and tail and hold the piece 
of food in the fore-paws. Apparently they bite off a seed, then hold it in their fore- 
paws, and transfer it to the mouth. When drinking they perch on the edge of a little 
can about two inches high with their hind feet grasping the rim. I never saw them 
reach up and bend over to drink. Their mouths were in contact with the water, but | 
was not able to see whether the water was lapped or sucked up into the mouth 

Apparently these jumping mice are not usually carnivorous. They n« 
the dead bodies of their companions which died in the cages. In afew stomachs which I 
dissected I found some parts of insects, which unfortunately were not i 


ver touched 





ified 
There seem to be conflicting reports as to whether or not th mice collect food 
stores. They are equipped with internal cheek pouches, but in capt 


vity I have never 
found any evidence of storing. Occasionally they will carry seeds into the nests and ea 
them there, as shown by a few empty seed husks found under the grass 

30th Zapus and Napacozapus can be handled easily and neither attempts to bite 
unless held by the tail or treated roughly. However, they appear 


to be nervous and 
high-strung and are therefore not very easily tamed 


Toward each other their disposi- 
tions vary, but I do not believe they are belligerent except during the breeding season, 
when the females are apt to fight the males. Often the males lose most of their tails 
and sometimes their ears are torn and bitten. I have watched one fen 
chase two males around the cage for no apparent reason. The males would be sitting 
quietly in one part of the cage and she would jump at them and chase them until they 
crawled under the leaves. Not one dared come near her when she was feeding. 1 


ale Napa ozapus 


is ually, 
however, they group together when feeding and seem to be entirely 


another 


at ease with one 


In captivity more than one jumping mouse is usually found in a single nest, but some- 


times they sleep in separate nests. During the summer I have found three or more mice 
living in the same nest—no distinction being made between males and females. How- 
ever, during the summer of 1933 I found sometimes that the females were occupying one 


nest and the males another. This was the first time large cages were provided—prob- 


ably the small cages were too small to allow them to use separate nests 
Squeaks and fighting were never observed at the same time, but during the daytime | 


have heard squeaks issuing from a nest occupied by more than one mouse, but have not 
seen signs of any movement under the leaves 

When about to go into hibernation they squeak continuously if the nest is uncovered 
The young are very vociferous just after birth. The voices of the adults are not hat 
shrill as is the case with Microtus, Clethrionomys, or Peromyscus, but are more like a soft 
clucking coming from the back of the throat. 

The nests are usually kept very clean, so far as I could determine. The water dish i 
frequently used as a depository for droppings. The pelage is kept smooth and spotl 
by constant licking of the hair, unless they are feeling too weak after 





eing a long time 
inthe trap. In that case, they sometimes die and the furis much stained. Usually when 
one has been in a bottle trap for several hours be becomes dirty and wet, but as soon as 
he is transferred to a cage he immediately gives several minutes to cleaning himself 
thoroughly—passing the long tail through the mouth and licking the fur all over. 

When photographing these mice it was necessary to poke them around with a stick or 
piece of wire to get th m in the right position. They reacted very quickly to a poke on 
the rump, but no amount of poking in front or on the sides will budge them after they 
have become accustomed to their surroundings. Until they become used to it, a sudden 
squeak or a sound such as the clicking of a camera will make them start. 
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They are considerably disturbed if blown upon and will do anything to escape a draft 


When a light is suddenly turned on them at night they all immediately stop dead still 
wherever they are and look toward it, their ears pricked up and rigid. As long as the 
light is moved around they stay still, but if it is kept stationary and they become sure 
that it is harmle s they usually slowly move toward their n , after sniffing the air two 


r three times, and slide under the leaves, dragging the hind feet and tails after them 


until every part is concealed. Ihave never observed them tor ippear while the light i 

on, although I have heard considerable rustlings underneath the surface of the leav 
Both species sleep very deeply After being only a few day i cap ivity, th 

more or Il s on the alert, but after they have become accu omed to their cage it oft 





takes considerable poking to make them leave their nests during the daytime \ 
Vapaeozapus once escaped from the cage during the night and found his way into a knap 
ck hanging on the wall. He was sleeping so heavily that I did not find him until, after 
haking the knap ack, he fell to the floor Fully awakened by the fall he off in 


Jumping mice are attacked by several external parasite In captivity fleas are very 
numerous on them and in their nests After having been in captivit. vithout n uch 
moisture they are subject to scab and their tails and ears dry up, while the hair on th 
rump and around the tail becomes very thin or is lost entire] During th In 
1933 they did not develop scab in the cages I used in Nova Scotia, but afte! 
months in insid uzes in the Museum of Zoology at Ann Arbor, thev all had that troubl 
The earth in these cages w ery di 

I caught a female Napa in asnap trap on August 13, 1930, and a few hour ‘ 
the de 1 mouse was removed from the trap a botfly larva (( erel ‘or t Clark 
emerged from the posterior end of the body Two small round holes were found in th 


skin, one just over the left forearm and the other, from which the insect emerged, 1 
the tail 


Che times of breeding have not yet been exactly determined by me. One Napa 


ozapus in captivity in June of 1925 contained 4 young, another 2, and a Zapus had only 
one In 1930 a Zapus caught June 13 contained 6 young; a Napacozapus caught June 26 
contained 3 A Napac pu caught in a snap trap on June 20, 1933, contained 6 youl 
in a very primitive stag In 1933, four different captive Napaeozapus gave birth 
litter one of 5 on June 29, one of 5 on June 30, one of which I do not know the numb 


on July 2, and a litter of 2 about September 11 The indication is that during the breed 
ing season in Nova Scotia, each female pr »bably has more than one litter 


I cannot be sure whether these mice actually mated in captivity or not because th 


period of gestation is not known. The mother of the litter in September 


was caught 
August 13, but kept in a large cage alone until shipped to Ann Arbor on September 8 
She arrived 3 days later and the litter was found in the cage at that time. Since sh 


must have mated before c ipture, the period of gestat I 






] 1 in her case was 29 or more day 
The other 3 litters were born after periods in captivity of 19, 23, and 22 days respectivel 
No young were raised in captivity, for unfortunately every mother ate her young 
within 24 hours of birth. The mothers of the first two litters and the last were disturbed 
sufficiently to excite them and that may have caused them to eat the young, but thx 
third litter was neverexamined. Its presence was known only by the faint whimpering 
which are heard after the birth of alitter. Ten days later there was no sign of young in 
the cage. The three females which gave birth to young in June and July were removed 
from the large cages to small ones about a week before the young arrived, and that 
change of environment may have caused the animals to act abnormally. 

At birth the young Napaeozapus were dark pink and hairless with eyes and ears closed 
Those taken from the first two litters each weighed just one gram 

Two of those belonging to the first litter were found drowned in the drinking water 
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can at the age of one day. Their measur in millimeters were, respectively: 


Length, 41 and 44; tail, 11 and 13; hind feet, 5.5 and6. The measurements of one found 


dead in the cage a few hours old in the second litter were: Length. 39; tail, 9.5; hind 
foot, 5 

On June 19, 1926, we found two Zapus torpid in bottle traps which they had entered 
during the night. It had been a cold night, but I do not know the exact temperature. 
Within a few moments of their removal from the traps they revived and remained active 


lisummer. Two other Za; ught that same night were fully conscious and lively 


On August 24, 1932, I found a halfgrown Zaz torpid in a bottle trap. He remained 








Before 1932 we gave a few jumping mice to Veri Bailey in Washington f 
I to study their hibernation. He i I] My experience has hat 
hey require 50 degrees to 55 degrees F. for permanent hibernatior They aw: t 60 
Abundance of moisture and a saturate air are ne ary Even then they will 
ker times famished for water and will dri d drink before going back to sleep 
‘They will always die if they go to sleep wit! 1] ] it usually become sleepy 
I ld cold and d become fully torpid ew da 
TI hould not be fed before being pl lir l é erature and it should b 
1 slow]; . 
By Oct 12, 1932, four Za; nd ‘ nly individuals I had 
periment with. They were marked, f 1 1 pl lin deep mel pans with 
er t] Damp eart] 1 lod I r put on the bottor 
I 1< I i r seed nd I ied \] r yl ea il I 
h th 3 running ter ] | t é ed | yk ten 
per 1 ecorads ¢ ht nir ):00 A. N \ I gw the - 
perature w it 60 deg l I 18 1 red ut 55 degree 











] r the 7 N mber 57 deg n N 1 degre¢ and 
the N mi 18 at 57 degr » died N r 2] i ¥O more on 
janu \ ) I tv is the s | f I | A I ] 1 fc d 
| I I ine iong } l 1 of ti tl I ¢ l I nd ( 
ths wert tl hat th I have died f k ficie nourish t 
Phe I t ire] rpid i king at int PI hou 
regard to the temperatur 
Che A iad gained rapidl 2 rrams on O 12 to 39 ¢g n 
Decer l, 1 then lost to 23.5 grar [ lary 14 d le did 
ro into hibernation until February 13, 1933. He hib one d nd h d 
died the s nd nigh On J 0 hi ge | i p I ill and 
the ten per ul I fairly constant 1 le the 1 flu l 1 cold l 
very rapidly outsid nd several times it s so cold that his drir r é d 
me sim edi 1e Cag 
All the 1 lost weight very rapidly er becoming d I One Z 
eigl l gr s befor ing into hibe n went d to 28 grams i 0 day 
hich time he died Che second mouse weighed 26.5 grar ind in 60 days went d 
17 grams, when he died The third reduced in 40 days from 34.5 to 23.5 gra when h 
died, and the fourth in 60 days reduced from 34 to 19.5 grar the time of d h rhe 


maximum amount of weight lost by any of these hibernating Za is 14.5 grams in 
days 


On December 6, 1932, various short, trench-like excavations had been made in the 


cage containing two Zapus, which were found hibernating in the morning hese tun- 
nels led almost to, and under the grass nest on the surface. On the 7th, the entrances to 


the burrows had been filled up, but the hollows under the nest were still there 
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It is quite possible that Napaeozapus needs colder weather than Zapus to go into 
hibernation. I have never in the field caught a Napaeozapus in a trap and found him 
torpid, although the morning temperatures have been as low as 50 degrees F 

In the fall of 1933 I had 6 Napa 


29, two! 


zapus and 10 Zapus for experiment. On September 


] 


males and one female Napaeozapus and two males and one female Zapus were 
transferred to outside cages at the Edwin S. George Reserve near Pinckney, Michigan 
The cages were 5 x 2 x 2 feet in dimensions, made of 3-inch hardware cloth and sunk one 


foot in the ground 





On October 3, two males and one female Napacozapus and one male and one female 
Zaj ere transferred into an outside cage in Ann Arbor 
rhe remaining mice, four males and one female Zapu , were kept in the Museum of 
Zoolog rhe first discussion concerns only these five 
On October 12, three males and one female were placed in a room where there was no 
rturnedon. The fourth male was kept in a heated room 
Ihe nditions were identical with those of 1932-1933, « xcept that 3 mice were put in 
ope! instead of deep enamel pans, and one kept ina heated room. Also, succulent 
od, I rl f appl s, as well as dry food, was provided 
All the male Za; including the one in the heated room, went into hibernation or 
Uct« 21, 23, and November 6, with ten peratures at 60, 62, 55, and 72 degrees | 
res} ly The last figure was the constant temperature of the heated room rhe 
temperature of the coc ler room was 57 degrees F., with 46 degrees as the lowest 
recorded and 75 the high 
Che female did not once hibernate, but remained normally active and partook of food 
until she died on February 16, after a period in captivity of 36 week 
I othe ‘ yund to hi nate irregularly, awakening for periods varying from 
] 16 day tatin 
lemperature app: tly had little or no effect on their hibernation, the average being 
equal for tin f dormancy and activity 


With regard to food, all the mice ate a quantity of apple all winter. Between th 
hibernating periods often dry food was not touched unless the mouse remained awake for 
everal day Th were found to eat as soon as they awoke and were observed eating 


in the morning rather than waiting until night, their normal period of activity 


‘re supplic 1 after December, but o1 ly the seeds 


from which the green 
prouted ere eaten 


One or two blades were carried into the 





nest and woven 


y one mouse wit uld move 2 or 3 inche from his I cular hibernatir 4 pl cc 
after a period of awaken Frequently the mice were found fully awake at 9:00 A. M 
and deeply hibernating again at 5:00 P. M. the sameday. One escaped from his cage at 
night and was so lively in the morning that I was unable to capture him. That same 
evening at 5:00 P. M. he was found hibernating on the open floo 
In aca containing two mice, often one would be awake and lively while the other 
rnating. They always occupied the sam 


» nest, the active on frequently com 





p of his dormant companion 
I found to fluctuate with no regard as to hibernation or amount o 
d eater 
lhe claws on nearly ail of them grew al 
over the floor of the cag 


them with kerose 


mormally long, even impeding their prog 

but this may have been due 

ne from time to time and cut off the claws which threatened to 

under and up into the flesh of the foot. By the end of February all the cases of scab had 

improved and by May only their tails remained dry and a bit swolle1 
Besides the femal 


to bad cases of scab. I spr 


at the base 
which died February 16, 1 male Zapus died on March 10, after 40 


were awake February 13, 1934, and did not hibernate again 


weeks in captivity All mice 
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From my notes I am not able to correlate the facts concerning any two mice. They 
all vary under nearly the same conditions. One hibernated off and on for a period of 103 
days, another for a period of 87 days, a third for 11 days, and a fourth for a period of 3 
days, while one did not hibernate at all. 

The lack of sufficient humidity undoubtedly has something to do with my failure to 
kee Pp them hibernating con tantly; perhaps, also, there was a deficiency in diet 

Mr. Hickie very kindly made observations on the mice kept at the George Reserve 
The following notes by him relate to the Napa ZT 

When transferred into the outside cage they soon burrowed underground and plugged 


ere recorded until 





up the entrances of the burrows. Food and other general hat 
October 21 Before that date they were observed to eat apple, corn, and quantities of 
sunflower seeds. Grass, sedge, pondweed, and moss were not touched 

On October 12, Mr. Hickie noted that they had not been seen for days, but that dirt 
was thrown over the food. On the 17th a leaf of lettuce had disappeared and on th 


21st another lettuce leaf was partly eaten 





Nests were made out of shavings and one was built directly under a that was left 
in the cage The droppings were deposited in th water dish 
From October 11 to 25 temperatures were taken between 8:00 A. M. and 3:00 P. M 
the maximum average being 61 degrees F., and the minimum average 36 
Mr. Hickie dug up the Napa l Che ind hibe 


On December 3, 1933 








nating in nests of shavings, each in a separate Durro bout 8 inches u l rround 
As soon as they were brought into a warm room tl On D r4tl 
put into a sn all cage at the Museu { Z logy her h | | I 
December 20 to February 28, the last day of hil I As long 
wake seeds and apples were kept in the cage 

All three remained huddled together in a single nest of excelsior d ib i 
often remained stretched out instead of curling | | pos | with t] 
nose tucked under between the hind feet he | led 1 
always those which were awake were found « top of tl tk 

The weights of these mice fluctuated only slightly f1 the d f ure in June 
until the following December, when they were 1 l the M 1 Zoology. but 
after that time the weights rose rapidly to almost double their original int and 
remained fairly constant. This may have been due to lack of ¢ 

On April 18, 1934, Dr. Murie dug in the cage containing the Zap t the Georg 
teserve rhe burrow, about one-fourth inch in diameter, was discovered near the top, 
but ended at a depth of a few inches, the remainder probably having « The nes 
chamber, 4 inches in diameter and 3 inches d ep, about 3 he low the surfa 
An opening in it led to a smaller alcove 2 inches in d er 1 about 61 frol I 
surface In the larger cavity all three Z ere und curled u | rp 
tion, but only one was alive. No nesting material had been carried down, but the 
chamber was in good condition although the soil was moist Temperatures during th 
winter had occasionally dropped below zero and had frequently been below freezir 


At one time several inches of rain water formed a puddle over the earth in the cage 





The live Zapus was put into a cage and revived somewh: 
very irregular and when he moved he shook violently allover. He nibbled a little appl 
but would not touch dry food. He was removed to the Museum of Zoology on April 24 


| Or 


and was still in a weak, lethargic condition, weighing 13.5 grams—a loss of 








since the date of capture, September 2, 1933. The first two cays he 
his nest, huddled up against the dish of water. When I placed him i 


ly atintervals. On 





stayed in the grass nest where he lay almost motionless, breathing on 
April 27 he died, having been 34 weeks in captivity 
Those in the outside cage at Ann Arbor were dug up April 14, 1934. Of the 5 placed 








300 JOURNAL OF MAMMALOGY 


there, only 2 were found and both were dead. They were rolled up in hibernating posi- 
tions, each in a separate nest of leaves, which were very sodden. Perhaps these mice 
were drowned by rain and melting snow. Although the ground through which their 
burrows had gone was soft and easily excavated, there were no signs of holes nor were 
there any nest cavities—merely a bunch of rotten leaves and grass. One was about 10 
inches and one 8 inches below the surface. 

I think that in the wild, hibernating burrows are probably dug in a bank or some 
place from which the rain water and melted snow can drain off. 

At present (May, 1934) I still have 3 male Zapus and a pair of Napaecozapus. One 
male Napacozapus was occupying a separate nest from the other two for three or mor¢ 
weeks after the end of the hibernation period. On April 21st he was found dead. He 
may have been killed by the others. He had been about 45 weeks in captivity 

The remaining Zapus have now been in captivity 35, 48, and 49 weeks. The Napa 
ozapus have been each 48 weeks in captivity. 


Museum of Zoology, University of Michigan, Ann Arbor, Mich. 


COLOR ABERRATIONS IN THE POCKET GOPHER AND THEIR 
PROBABLE GENETIC EXPLANATION 


Tracy Irwin STORER AND Paut WALLACE GREGORY 


Since man first interested himself in wild animals those individuals exhibit- 
ing color abnormalities have possessed for him a peculiar fascination. Primi- 
tive peoples often attributed supernatural power or import to such individuals 
Students of natural history have ordinarily been content to dismiss color 
aberrants with designations such as ‘albino,’ “partial albino,”’ ‘‘melanistic,”’ 
or to describe them in detail, after which such “off-color” specimens have 
been consigned to the storage cases of museums without further considera- 
tion. During the past two or three decades animal geneticists have learned 
much concerning the factors involved in the production of the coat color in 
laboratory mammals, especially in the domesticated stocks of the Norway 
rat (Rattus norvegicus), house mouse (Mus musculus), guinea pig (Cavia 
porcellus), and European gray rabbit (Oryctolagus cuniculus), as summarized 
in recent papers by Castle (1930a, 1930b), Castle and Sawin (1932), Haldane 
(1927), and Keeler (1931). A lesser body of information is available for the 
black rat (Rattus rattus rattus). Only in limited degree have the results of this 
genetic analysis been used in attempts to interpret color abnormalities ob- 
served in wild species (see, for example, Dunn, 1921; Hatt, 1930). We here 
describe certain color mutations in wild pocket gophers of the genus Thom- 
omys, chiefly as observed in specimens taken in California, and attempt to 
interpret these in terms of the genetic factors that have been found to produce 
changes in the coloration of the small domestic mammals just named. 

Considerable parallelism has been shown to exist in the factors controlling 
the coat coloration of the laboratory mammals mentioned. Genetically this 


is interpreted to mean that homologous genes are operating in the production 
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of at least certain of the color aberrations discovered in these species. In wild 
gophers we have seen no color mutation that does not have a phenotypic coun- 
terpart in one or another of the domesticated species. Further, the normal 
color patterns of many wild species, including the pocket gophers, can be ex- 
plained on the basis of interaction of the several factors already ascertained 
to be operative in production of the “‘wild”’ coat color of the species that have 
been studied under domestication. 

One serious obstacle to confirming the inferences that we have made respect- 


ing the genetic foundati« | 


n for color abnormalities in the pocket gopher 


l ) | ies in 
the fact that LO date, no one, so far as we are av are, has been able to breed 
these fossorial rodents in captivity. Attempts under the supervision of one 


of us (T. I. 8.) have thus far been unsuccessful 


ACKNOWLEDGMENT 
Besides several specime ns in the collection of the Division of Zool gy at Davis we 
have had access to the collections of the Museum of Vertebrate Zoology of the Universi h 


of California at Berkeley, and of the California Academy of Sciences in San Francise: 


and have borrowed from the private collections of Ira N. Gabriels nd Stanley G 
Jewett of Portland, Oregor l'o the officers of the two museums and to the individual] 
named we are under obligation for the use of specimens that |} helped to elucidate 
pr bl I } re li cl d 
MATERIAI 
The specimens used are listed in Table 
COLOR ABERRATIONS AMONG WILD POCKET GOPHER 

The normal coat of the pocket gopher is typical agouti, with black and yellow mark- 
ings on each hair. Numerous local ra of this animal have been recognized t 
nomically, some of which differ markedly from « another by the tone of coloration, 
ome beir quite blackish, others with a greater admixture of red W re I ol 
cerned here with this geographic variation but only with abrupt departures or mutation 
in particular individuals that set hem apart from the norm f the 1 spective local 
populations to which they belong. Our interest in the subject was aroused by the 


capture, in the vicinity of Davis, of several individuals markedly different in coloration 


from the local population (Thomomys bottae na 


The first of these (DZCA 165) was taken in an alfalfa field near the town, when flood 


irrigation was in progress during 1927. For several years, in f until 1931, this 
merely considered an unique mutant of a self colored intense red. Bu January, 193 
two additional specimens were received, which were captured 11 days apart by a domes- 
tic cat belonging to the household of a University staff member. Presumably they were 


taken on University land and within a half mile of the source of the 1927 specimen 
These, however, were dilute red (self dilute yellow—light ochraceous buff in actual 
color). A second intense red specimen was captured about 8 miles southeast of Davis 





in June, 1932, and a third of dilute red about 2 miles to the west of the campus in Jan- 
uary, 1933. Meanwhile, on March 12, 1932, in Davis, a light drab colored individual 
was captured that was sharply different from the normal local popul: 


ition and also from 
the mutants previously obtained. 
Our interest being thus aroused in the color mutations in this species we proceeded to 


examine the collections of the Museum of Vertebrate Zoology of the University of 
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California at Berkeley and of the California Academy of Sciences in San Francisco for 
specimens of pocket gophers showing abnormalities. 

This examination showed that such abnormalities among wild pocket gophers in Cali- 
fornia are uncommon. Among the more than three thousand specimens of this group 
in the collection of the Museum of Vertebrate Zoology there were only 11 from California 
that showed “‘melanism,”’ ‘‘albinism,”’ or ‘‘spotting.’’ Only five of these, all of them 
instances of white spotting, were taken by museum collectors in regular field work 
The others, “blacks’”’ and ‘‘whites,’’ were individuals which, because of their peculiari- 
te and resulted in the 


ties, had caught the attention of persons in various parts of the sts 
sending of the animals to the Museum for preservation. No museum field collector 
seems ever to have encountered any of the mutations (other than that of white spot- 
ting) reported in this paper. The same seen to be true of the collection of the 
California Academy of Science 

Among more than one thousand pocket gophers, trapped in routine cleanup on the 
University lands at Davis in 1932 and 1933 and examined by one of us (T. 1.8.) forother 
purposes, there was no color mutation of any sort. Among upwards of 500 collected on 
Straloch Farm, just west of the University Farm, in 1933 and similarly examined, only 
one (DZCA 174) showed color peculi irities 

Since our interest was first aroused in color abnormalities among pocket gophers we 


have made many informal inquiries on the subject. As a result we have had report of 
1 J 


additional individuals, not seen by us, but evidently resembling or identical in character 





with some of the specimens here described, from localities still farther away, but con- 
tiguous to this regio Mr. W. D. Norton, Farm Advisor for Yolo County, reported on 
March 20, 1933, that Mr. Sidney Leathers, who lives in the country toward Knights 
Landing, has seen “‘golden’’ gopher on several occasions; also that a similarly colored 
specimen from the Sutter Basin was mentioned by the Knights Landing correspondent 
of the “‘Woodland Mail” in February, 1933. Two or more residents of Davis have told 
us of seeing peculiarly colored gophers at times within the past several years 

Published records of color mutations in pocket gophers, other than for black individ- 
uals or stocks, and for white-spotted or albino specimens (see Bailey, 1915), are rela- 
tively scares Burnett (1925, p 129) reports one spec imen of Thomomy talpoide s clusius 
in Larimer County, Colorado, which was ‘‘deep cream, lighter beneath, with large white 
throat-patch; tail light; feet and legs almost white 

Two inferences seem justified here: (1) color aberrations are of relatively rare oc- 
currence on a percentage basis, and 2) several mutant factors seem established in the 
por ket gophe r population about Davis The fact that individual pocket gophe rs 
showing double mutations have been collected in localities several miles apart would 
suggest that these mutations occurred at some considerable time in the past. These 
animals are believed not to migrate far. The occurrence of double mutants of presumed 
recessive character therefore argues for a relatively widespreading of heterozygous 


stock in the neighborhood of Davis 


PARA EL ct Rn MUTATIONS IN RODENT AND LAGOMORPHS! 


Rats, mice, guinea pigs, and rabbits have shown many mutations which affect coat 


color and color patter: The genes which belong to the albino allelomorph series, the 
extension series, and the agouti series, mutate more frequently than other genes, and 
may be considered rather unstable In these mammals eight mutations have occurred 


in the albino series of allelomorphs, four in the extension series, and five in the agouti 


The authors recognize the usual ordinal distinction between “‘rodents’’ and “‘lago- 


morphs,’’ but for brevity have alluded to all the small laboratory mammals as ‘'rodents.”’ 
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series. Not all of these mutations, however, have been found in any one of these species 
that has been analyzed genetically, but each contains several mutations which are con- 
sidered homologous with those in others of the group. For the benefit of the reader who 
is not familiar with the morphological expression of the genes considered here we shall 
discuss them briefly. 

The mutations of the albino all lomorph series are C, ck, c4, ech3, ech? ¢ 1. c™, CG, 
named in order of dominance. Of these the gene C, highest in the series and dominant 
to all the others, causes both black and red pigment to be present in the hair, and a 
maximum amount of dark pigment in the eyes. The gene c*, reported only in the 
guinea-pig, causes black and red pigment to be present in the hair, but dilutes the red 
to a pale yellow. In the mouse and guinea-pig c* causes a paling dilution of the black 
and red pigment of the coat but does not dilute the pigment in the eyes to any appre- 


al examinatio1 The ruby-eyed dilution, 





ciable extent, as determined from microscopi 


ec’ (homologous with the c* series in the rabbit), found in all four species named above, 


causes red pigment of the hair to disappear, without substitution of other color, and in 
consequence that part of the coat which is yell inder normal conditions becomes 


vhite. This gene dilutes black in the fur slightly, and in some anim: 


amount of pigment in the eyes so as to give them a reddish or rub 





which cha ucter the gene is named Himalayan albi: ism, ce j found on 
pig, rabbit and cat (Keeler and Cobb, 1933 In its presence the coat i 
but the extremities (nose, ears, foot pads and tail) are black or chocol 


are pink. Complete albinism, c, appears in the rabbit and in all th 


above, except the guinea pig. When c is present appreciable amou 





found in the hair or eyes 








The allelomorphie series whi ffects the ext ion « lack or chocolate is E?, E, 
e?, e, in order of dominance. Not all of the mutatio n this series have appeared in 
any single species of laboratory mammal except the 1 vit Che gene E” is extreme 
extension and is epistatic to the agouti factor Animals which carry E? either lack the 
yellow band in the hair completely or else | ry nari llow band which shows 
on only ac mparatively few hairs [This gene h ( und only in the rabbit and 
black rat E, the second allel« morph of the series, caus or ry extension of black 
or chocolate pigment throughout the co nd is found i r it, black rat, and 
guinea pig. It may be present in the mouse and Norway rat, but has never mutated to 
any other form and as a consequenc all individual f these species theoretically are 
homozygous for E. The third allelomorph, e”, is partial extension; under its influence 
black is extended only partially through the coat, red appears in the unextended portion, 
and the blending of the two colors produces a brindling effect een in the “‘tortoise’ 
condition in the guinea pig and th Japanest ondition in the rabbit. With e, the 
lowest allelomorph of the series, the coat color of the animal is red, since neither black 
nor chocolate is extended. This mutation is known in the black rat, guinea pig, and 


rabbit 
Five mutations have occurred in the aj ries of allelomorphs: Ay, Av, A, a*, a, 


t, occurs only in the mouse and causes 





in order of dominance Of these AY, the 
the hair to be almost completely yellow; it is lethal in the homozygous state. The A” 
allelomorph has been found in all the laboratory species of rodents and causes a gray 
condition with a yellow or Jight color on the belly 


ton allt 


3 
nm 





the mouse, black rat, and guinea pig, causes a yellow 
of the body, including those on the belly The f 
mouse and rabbit; it causes the black-and-tan condition of these animals. The lowest 


tified only in the 


allelomorph of the series is non-agouti, a In its presence black hair lacks a yell yw (or 
white) band, in consequence of which the fur is black (or chocolate) in color 
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since the two types of variations (yellow and dilute agouti) so closely resemble the 
condition found in the guinea pig we think it is highly probable that the variation is 
caused by the c4 dilution, the third mutation of the albino series of allelomorphs. The 
c* dilution has been found in the mouse and guinea pig only, while blue dilution, d, 
has been found in the mouse, rats, and rabbit. The fourth mutation of the series, the 
ce dilution, where black remains in the coat but yellow is absent, was not found, nor did 
we see evidence of Himalayan albinism, C®. 

Complete albinism, c, was present in six individuals of Thomomys bottae bottae. Of 
these an albino male (MVZ 31095), was captured near Daly City, San Mateo County, 
January 26, 1920. The field notes concerning this individual state that the eyes were 
pink. A second albino (MVZ 35346) was captured October 21, 1921, at Del Monte, 
Monterey County. No reference was made to the color of its eyes, but since it is self 
white, we feel safe in classifying it as an albino. The third (MVZ 33008) was cap- 
tured at Bryon, Contra Costa County, November 11, 1922. The field notes state that 
the eyes were pink and that the nose pad and feet were flesh colored. The remaining 
three specimens were captured in San Francisco. The fourth (CAS 2814) taken August 
20, 1919, had pink eyes and white feet. The fifth and sixth (CAS 2673 and 2815) were 
captured June 17, 1920, and November 20, 1919; there are no notes regarding the color of 
the eyes or feet, but we feel safe in regarding them as true albinos, c. We do not believe 
that the occurrence of three albinos in San Francisco and a fourth nearby at Daly City 
has any particular significance. The nearness of the California Academy of Sciences 
and tendency of laymen to report abnormal specimens may well account for the situa- 
tion. Other instances of white gophers have been reported to us verbally; one specimer 
was seen at Santa Rosa, Sonoma County, on March 10, 1925, which had been in captivity 
for two years, and another was reported there; both were taken north of the city. No 
data were recorded as to eye color. In the pocket gopher there are apparently three 
identifiable factors in the albino series of allelomorphs, namely C, c4, and c. 


EXTENSION SERIES OF ALLELOMORPHS 


With the exception of the six albinos just mentioned, all of the other specimens of 
pocket gophers examined from the museum collections were extended, E. 

However, five self red gophers (Thomomys bottae navus) have been collected at or 
nearDavis. The first specimen (DZCA 165), was an intense self red. The next tw 
(DZCA 167, 168) were dilute self reds. The fourth was intense self red (DZCA 173) and 
the fifth, a dilute self red, was taken 2 miles west of Davis (DZCA 174). 

The first of these Davis specimens has a dorsal coloration between orange-buff and 
capucine orange; the under surface is ochraceous buff (colors after Ridgway, 1912) 
There is no trace of black on the animal, anywhere. About the mouth, the vent and on 
the feet are white areas about as in normal individuals. A distinct ‘‘molt line’’ across 
the rump, from thigh to thigh, shows little difference in color between the new and old 
coats. 

The next two specimens are similar to the preceding, in lacking black markings, but 
are distinctly paler both above and below. In these the dorsal coloration is light ochra- 
ceous buff, the sides of the body and ventral area pale pinkish buff in one, with admixture 
of white in the other (colors of Ridgway, 1912). In only the second of these was the eye 
color recorded—it was dark as in normal individuals of this species. 

There are two methods of explaining the red mutation in the gopher. The Ay (lethal 
yellow) mutation known only in the mouse offers an unlikely explanation. The most 
plausible explanation is a mutation in the extension gene from Etoe. This mutation 
has occurred in the rabbit, guinea pig and black rat. Until breeding tests are made 
these five self red gophers will, therefore, be considered as due to a mutation from ex- 
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tended (E) to non-extended (e). This means that gophers probably have two of the 
four known allelomorphs of the extension series, E and e. 

It seems that a relatively large percentage of the gophers of the Davis area carry non- 
extended (e) in the heterozygous state. The three dilute self reds are of more than 
passing interest since each also carries a mutation for dilution. 


AGOUTI SERIES OF ALLELOMORPHS 


Of the five allelomorphs of the agouti series which have occurred in the species of 
laboratory rodents and which have been analyzed genetically by breeding tests, two are 
evidently present among the pocket gophers. All the gophers in the Museum of Verte- 
brate Zoology and California Academy of Sciences collections that showed agouti had 
distinctly ticked bellies and narrow bands of subapical red on the hairs of the dorsal 
surface of the body. We are not certain whether it is the Av or the A gene which is found 
in the wild gopher. It may be that the third allelomorph of the series, A, is responsible 
for the agouti pattern. This allelomorph is found in the mouse, black rat and guinea 
pig and was introduced by Professor Castle and his students into the domestic guinea 
pig (Cavia porcellus) through the species Cavia rufescens. In its native state the normal 
color pattern of the common guinea pig is agouti but the two different forms of agouti 
are found in the wild state of different species of the cavy. 

The phenomenon of all black coloration, ‘‘melanism’’ of the mammalogist, ‘‘non- 
agouti’ of the geneticist, has been observed in a number of species and subspecies of 
pocket gophers. Bailey (1915, pp. 21-22) reports one or more fully black individuals in 
Thomomys bottae ssp., and in the species toltecus, fulvus, rufescens, talpoides, peregrinus, 
umbrinus, orizabae, townsendii and niger, to which we can add T. b. pallescens. For all 
but three of these species the condition is unusual and probably of relatively infrequent 
occurrence. Bailey reports that 14 of 16 specimens of orizabae from the type locality 
were black, 5in 17 of townsendii from southern Idaho were black, and niger is known only 
in the black condition. Ira N. Gabrielson, of Portland, tells us that he has never seen 
any but black specimens of niger. With regard to townsendii the following statement by 
A. W. Moore of the U.S. Biological Survey (forwarded by Mr. Gabrielson) is pertinent: 

“Thomomys townsendii townsendii contains many black specimens in the vicinity of 
Deer Flat, near Nampa, Idaho. As near as I could learn from ranchers and specimens 
taken, about ten per cent are black. Ranchers, however, call them ‘blue’ gophers in 
that vicinity. This area covers about half a township at least. This same species in the 
vicinity of Pocatello apparently contains no black specimens. This is based upon 
reports received from crews that have trapped thousands.’”’ (Letter of December 18, 
1931.) 

From these observations we may conclude that niger has become homozygous for 
the black, non-agouti, condition, that townsendii shows local differences in the fre- 
quency distribution of this mutation, that orizabae possibly has a high percentage 
frequency of the mutation, while in the pocket gopher population elsewhere this muta- 
tion occurs, but is of relatively low frequency. 

From museum specimens we found non-agouti mutations in three other subspecies: 
Thomomys bottae bottae (MVZ 37486, 2); Thomomys bottae pallescens (MVZ 19194, 2); 
and Thomomys bottae navus (CAS 4220). Another black individual, Thomomys sp. 
(MVZ 38991) from San Jose, Lower California, May, 1928, was seen. Two other non- 
agouti individuals, Thomomys bottae bottae (MVZ 21088) and Thomomys bottae navus 
(CAS 4219), had, in addition, a dilution factor, considered below. 

Another method of explaining the black gophers is by means of extreme extension 
EP. This mutation has occurred only in the rabbit and the black rat. This gene is 
epistatic (or almost so) to the agouti gene and reduces the yellow band on the hair to 
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such an extent that the animal appears black with possibly an occasional banded hair. 
It does not seem probable, however, that extreme extension (E) is responsible for black 
gophers. Non-agouti (a) is responsible for the black condition in the mouse, guinea pig 
and Norway rat, and also causes a black condition in the black rat, and the rabbit. It 
seems, therefore, more logical to ascribe the black condition in the gopher to non-agouti 
(a). This indicates that in the gopher there are two forms of the agouti locus, A” (or A) 
and a 


PINK-EYED DILUTION 


Pink-eyed dilution is a mutation represented in the mouse, Norway rat, and guinea 
pig but not as yet found in the rabbit or black rat. Californian specimens of pocket 
gophers clearly exhibit this mutation. There are a Thomomys bottae bottae (MVZ 21088, 
>) from San Francisco and a Thomomys bottae navus (CAS 4219) from Woodland. Each 
has the hair all over the body of a dilute sooty black shade, with no evidence of yellow 
bands on any of the hairs. Unfortunately no record of the eye color was made. 

The dilution in these specimens is much more extreme than in the two dilute extended 
agouti animals described as having c* dilution. It is also more extreme than the blue 
dilution, d, known in the mouse, rabbit, and both Norway and black rats. It cor- 
responds more closely to pink-eyed dilution known in the mouse, guinea pig, and Norway 
rat, and will be classed as such until breeding tests prove it to be otherwise. In these 
specimens another mutation, non-agouti, a, had occurred which has been described in 
the preceding discussion. Since in the analysis of the agouti series it has been shown 
that mutations to non-agouti, which cause self black individuals, are common to several 
species and subspecies of pocket gophers, and since the non-agouti mutation has been 
found in both Thomomys bottae bottae and Thomomys bottae navus from contiguous areas, 
it is not surprising to find that females MVZ 21088 and CAS 4219 possessed two muta- 
tions, p and a. 





SELF COLOR AND SPOTTING 


The normal wild-type of gopher is not entirely self colored, but shows a small amount 
of white spotting around the lower jaw and throat, in the cheek pouches, on the legs 
(especially on the ‘‘wrists’’ and hind feet), and on the terminal portion of the tail. Since 
these spots of white are very inconspicuous it is quite possible for an observer to over- 
look them completely in the field, and even in some museum specimens. Moreover, we 
found that white spotting may not appear in all the areas named above on individuals 
which show reduced amounts of white. In the normal type of animal the spotting cor- 


responds to Castle’s (1919) grade 1 of Dutch spotting as he set it forth in the rabbit 
‘‘puUTCH’’ SPOTTING 


In the collection of the Museum of Vertebrate Zoology we found five individuals, 
representing four species and subspecies, which had dorsal spotting on the anterior half 
of the body and which resembled the Dutch spotting of the rabbit discussed by Professor 
Castle in several publications. We have graded each of the animals which showed aber- 
rant spotting according to Castle’s chart of Dutch spotting 

An example of Thomomys bottae mewa (MVZ 22482) had the left fore leg completely 
white, and a narrow transverse band of white ran dorsally on one side almost to the 
median line; but the ventral surface of the body presented no more white spotting than 
is found normally. This individual was classified as grade 2. Another individual of 
this subspecies (MVZ 31794) had much more white on the ventral surface and a solid 
band of white completely encircling the anterior middle portion of the body. This was 
classified as intermediate between grades 3 and 4. 
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One individual of Thomomys bottae puertae (MVZ 16641, ), had the ventral surface 
with slightly more white than normal, and a small irregular elongated spot to the right 
of the mid dorsal axis of the body, a short distance behind the ear. This spot, however, 
did not connect with the ventral spotting nor with that of the right fore leg. The speci- 
men was classified as grade 2, Dutch. 

A specimen of Thomomys bottae pascalis (MVZ 28294, o), showed the ventral spotting 
on the lower jaw, throat, and fore feet covering larger areas than usual. On the poste- 
rior part of the body there was a spot of appreciable size located medially and anteriorly 
to the penis. Both hind legs had patches of white larger than ordinary, and a narrow 
dorsal spot starting at the mid-dorsal line about three centimeters behind the ears 
extended around the right side of the body to the region of the foot, but did not connect 
with the spotting on the foot. This also was classified as grade 2. 

Of Thomomys perpallidus one example (MVZ 16497, o) had a large amount of white 
on the ventral surface both anteriorly and posteriorly. In the anterior ventral region 
the white on the cheek pouches, lower jaws, throat and legs was connected, and extended 
ventrally and posteriorly a third of the way back on the right side. On the posterior 
part of the body the white on the legs connected with a ventral patch of white shaped 
like the head of an arrow, the point of which ended medianly and ventrally about a third 
of the way toward the head. The dorsal spotting was composed of one elongated narrow 
median stripe which extended from the region of the ears to the nose, but did not unite 
with the ventral spotting of the anterior region. This animal was placed in grade 2. 

From our observations it seems that gophers in general possess Dutch spotting of 
about grade 1, rarely of grade 2, and still more rarely of higher grade. 


ENGLISH SPOTTING 


One specimen of Thomomys bottae pascalis (CAS 415, 2?) apparently shows a type of 
spotting different from the Dutch. The specimen is white, but there are areas of color 
around the eyes, on the dorsal side of the body posterior to the ears, and on the mid- 
dorsal part of the body. This type of spotting is different from any type previously 
observed in gophers. It corresponds rather closely to English spotting in the rabbit, 
with which it is provisionally classified until such time as breeding tests may show that 
it belongs elsewhere. This animal also carries a dilution which was described with the 
albino allelomorphs. 

Specimens of pocket gophers showing white spotting (“‘partial albinism’’) or complete 
albinism are mentioned by Bailey (1915, pp. 20-21); their genetic allocation may be 
inferred from the analysis of our own material. 


CONCLUSIONS 


1. A number of aberrantly colored individuals of the pocket gophers representing 
several different species and subspecies occurring in California were studied and classi- 
fied as to the possible mutations which had occurred. All were compared with the 
laboratory mammals, mouse, rats, guinea pig, and rabbit, which have been analyzed 
genetically. In the absence of breeding tests, this classification can only be considered 
as tentative but is what we consider the most plausible genetic explanation of the muta- 
tions involved. 

2. From the evidence at hand it is concluded that three of the albino allelomorphs are 
present in the wild pocket gopher, namely full color (C), both black and red dilute (c*), 
and complete albinism (c). 

3. Five red animals indicate that a mutation has occurred in the extension series of 
allelomorphs. The gene represented in this series is extended (E) found in the normal 
wild stock and non-extended (e). 
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4. Black is a condition found sporadically in several different stocks of wild pocket 
gophers. In addition, one species, Thomomys niger of the central Oregon coast, is 
represe nted only by black individuals, and another, Thomon ys townse ndii town . 
locally near Nampa, Idaho, shows a considerable percentage of black individuals. From 


en l l 
the evidence it is concluded that this mutation is caused by a change in the agouti locus 
(A) to non-agouti (a). Thomomys niger is inferred to be homozygous for non-agouti 
5. What is interpreted as pink-eyed dilution was found in two non-agouti animals 
Eye colors were not given in the field notes. The coat color was a pale sooty black and 
as a result these animals resembled closely the pink-eyed dilution (p) of the mouse, 
Norway rat and guinea pig 

6. Two different types of spotting were found. One resembles the Dutch (du) of the 
rabbit while the other resembles the dominant English (En) spotting of the rabbit 

7. Two different mutations were found in each of six animals. Three possessed non 
extended (e) and dilution (c*); two were non-agouti (a) and exhibited pink-eyed dilution 
(p); and the sixth had what appeared to be English spotting En with e4 dilution 

8. If students of systematic mammalogy will use the genetic terminology, a mor 
exact record of color aberrations will be provided 
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MAMMALIAN LETHAL CHARACTERS 
By SHELDON C. REED 


Inherited characters which, when present in the embryonic or immature 
animal in the duplex condition, are able directly to cause its death are termed 
“lethal characters.’’ In mammals these characters have been detected in 
breeding tests in which an expected number of a certain variety of animal failed 
to materialize. Thus when dominant yellow mice are intercrossed one would 
expect three yellows to one non-yellow to occur among the progeny, but in- 
stead it is observed that there are but two yellow to one non-yellow. Em- 
bryological studies show that the homozygous yellow animal perishes early in 
development. 

Lethal characters are of particular interest to those who desire to inbreed 
the organisms with which they worl In the attempts to inbreed commer- 
cially important animals, lethal factors have often been found which, if not 
eliminated by selection, decrease litter size and vigor, and this may result 
finally in the loss of the stock 

It is probably saf 
more have been lethal than viable. Muller and Altenburg (1921) have found 


1 


this to be the case with the mutations produced by x-raying Drosophila. 


e to assume that of the mutations which have occurred 


Peculiarly enough there have bee! no cases of lethals associated with SCX 
observed in mammals other than man, with the possible exception of the work 
reported by Morgan (1914) and by Little (1920) on mice. In these cases 
ratios were obtained which indicated an association between sex and a lethal. 
but more crucial tests were not undertaken 


For a description of the lethal characters! for which other references are not 


given in this paper one should read Mohr’s (1929) paper “‘Letalfactoren bei 
Haustiere1 

The categories of lethal conditions would seem to be as follows, though no 
sharp lines can be drawn between the classes. Further, the distinction be- 
tween absolutely lethal and sublethal characters is one separating characters 
operating in a lethal manner before birth from those taking effect at or after 
birth. 

A. Characters absolutely lethal: 

1. Dominant characters having a lethal effect when homozygous. 

Among mice, characters belonging in this group are “‘yellow”’ and short tail, 
the “‘brachyure”’ of Dobrovolskaia-Zavadskaia (1927 

2. Recessive lethal characters: 

A recessive in sheep which stiffens the extremities in lambs in utero and 
almost invariably results in stillbirths. 


Since the above was written, new lethals have been reported; see the following: 
Crew, F. A. E., and 8. K. Kon. 1934. Journ. Genetics, vol. 28. Hatuaquist, C. 
1933. Hereditas, vol.18. Hurt, F.B. 1934. Journ. Heredity, vol. 25. Hurt, F. B. 
1934. Cornell Veterinarian, vol. 24. 
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B. Characters semi- or sub-lethal: 

1. Dominant characters with effects so deleterious that they prove to be 
lethal in due time. 

The anemic offspring of mice having “dominant spotting” do not live to 
maturity; homozygous ‘“‘naked”’ mice are very weak, seldom attaining three- 
fourths normal size. The second of these characters was described by Lebed- 
insky and Dauvart (1927) and more extensively by Snell (1931). Wriedt 
(1925) finds lethal eye abnormalities in a certain type of dominant white dog. 

2. The recessive sub-lethal characters are most numerous of all. 

Among mice there have been reported ‘“‘head deformity,” “hydrocephalus”’ 
(Clark, 1932), “harelip and cleft palate’ (Reed and Snell, 1931) and (Cloud- 
man, 1932), and “dwarf” (Snell, 1929); in guinea-pigs, ‘‘congenital palsy”’ 
and “otocephaly;” in rabbits “hairlessness;’’ and in dogs, “harelip and cleft 


TABLE 1 


. . fA AL NORMAL 
RATI NUMBER IN LITTER WURESS Cr NG 8 N YOUNG DYIN 
LITTERS k i BE RE NTH 
Bet. 4 normal + 0-6 harelip 67 129 139 
Av. litter size, 5.8 
1:1.7 3 normal + 0-7 harelip 67 75 126 


Av. litter size, 5.1 


1:2.5 2 normal + 0-7 harelip 5é 
Av. litter size, 4.3 


or 


1:3.1 1 normal + 0-8 harelip 


to 


Av. litter size, 3.6 


palate’ (Blades, 1914) and (Wriedt, 1925). In the more valuable domestic 
mammals there have been found a recessive factor in sheep which causes a 
variety of abnormalities such as ear defects and cleft palate; in swine a reces- 
sive which causes total paralysis of the pelvic limbs, “harelip and cleft palate”’ 
(McPhee, Russel and Zeller, 1931); in cattle “achondroplasia congenita’”’ 
(bulldog calves), “epitheliogenesis imperfecta,” “hairless,’’ “amputated” and 
“short spine;” ‘atresia coli’’ occurs in some horses introduced into Japan from 
America. 

C. Indirect lethal effects of characters included under A and B. 

This third category of lethal effects has not been pointed out previously. 
By “indirect lethal effects” is meant the death of normal animals as a result 
of the death of sibs homozygous for lethal genes. That is, depletion of a litter 
due to lethal characters indirectly causes the death of healthy litter mates. 
It is a special case applicable only in certain groups of mammals, such as mice, 
which produce a large number of young in each litter. Its explanation follows. 
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Table 1 presents data from a family of over five thousand mice which pro- 
duced harelip and cieft palate young in ratios which show the character to be 
hereditary. Practically all harelip young die within twenty-four hours after 
birth, because of their inability to nurse. Thus we have a depletion of young 
leaving a varying number of healthy animals in each litter. It was desired 
that these animals be raised in all cases as they were valuable breeding stock. 
A remainder of four normal animals in a litter seems to be the optimum num- 
ber for the greatest chances of survival of each member. In litters in which 
four normals were left after the death of the harelip sibs, the chances of reach- 
ing the age of one month and, incidentally, maturity a few weeks later are 
about equal. The table shows that if only one normal is left after the death 
of the harelip animals its chances of survival are very small. Other obser- 
vations show also that if any members of a depleted litter survive, two or more 
usually do so. Very seldom do we find that if any of the normals survived, 
only one did. 

One possible reason for this “indirect lethal effect’’ may be that there must 
be more than one normal suckling in a litter in order to stimulate proper 
lactation of the mother. 
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GENERAL NOTES 
DASYPTERUS INTERMEDIUS H. ALLEN IN CUBA 


Mr. M. Rutten, a member of a geological expedition sent to Cuba by the University of 
Utrecht, Holland, collected on that island a number of pellets in a cave at San Blas, 
where a pair of barn owls, T'yto alba furcata (Temm.), used to roost. 

Among the mammalian remains in these pellets I found, besides a great number of 
skulls and lower jaws of the introduced European mouse and rat, three skulls of bat 
two of which belong to the common Artibeus jamaicensis Leach and the third to a speci 
of Dasypteru As I found this genus is “‘not yet recorded from the West Indies’ 
(Miller, The Families and Genera of Bats, U.S. Nat. Museum Bull. 87, 1907, p. 222), and 
also because I lacked material for comparison, I sent the skull for further examination 
to the British Museum, where Mr. Hayman kindly identified it as Dasypterus int 
medius H. Allen. So far as I know, this is the first record of the genus from Cuba and | 
thought it therefore worth while to publish this addition to our knowledge of Cuban 
Chiroptera.—L. F. pp Beavurort, Zodlogical Museum, Amsterdam, Holland. 


RECORDS OF BATS FROM HONDURAS 


As there are so few records of bats from Honduras, Central America, Colin Sanborn 
of the Field Museum of Natural History has suggested that the following notes made by 
Louis A. Test and the writer be placed on record 

During the summer of 1933, a party of biologists from Purdue University and th 
University of Louisville spent seven weeks on the north coast of Honduras. Our head- 
quarters were the Lancetilla Experiment Station of the United Fruit Co., near Tela, 
and the following records, by Louis A. Test and the writer, were all made within a mile 
of the experiment station grounds. All specimens mentioned have been deposited in 
the Field Museum and determined by Mr. Colin Sanborn 

Glossophaga soricina leachii (Gray). One night a number of bats were noticed 
feeding on a stem of ripening bananas that was hanging from a rafter of the open potting 
shed. With the aid of flashlights and butterfly nets one was captured on August 11 that 
proved to be a female of this species. 

Artibeus jamaicensis palmarum (Allen and Chapman). A male and two females 
were shot on July 18 as they hung, asleep, from the under side of a Coroza palm leaf along 
a trail through the jungle. 

Eptesicus propinquus (Peters). A male was found hanging from the screen, inside 
our dining room, on July 19, and another male was collected on July 30 

Molossus sinaloae Allen. On July 3, three males were found in an old tarpaulin in 
a store shed on the station grounds. W. E. Martin investigated the attic of our bunk 
house on July 21 and collected about two dozen bats, all of which proved to be of this 
species; of these, two males and two females were preserved.—FrepErick H. Test, 
511 Russell Street, West Lafayette, Indiana. 


BROWN BEAR SEEN ON ST. LAWRENCE ISLAND 


According to reports from natives of St. Lawrence Island, Alaska, and to all written 
records, only polar bears have been seen on the island in the past. On August 9, 1933, 
Roland Snodgrass, member of the Alaska College-Bering Sea Expedition, and his two 
native guides report having seen a brown bear near Cape Bunnell (West Cape), St. 
Lawrence Island. The following excerpt from Mr. Snodgrass’s note book describes the 
circumstances: 

“We had followed the high cliff from Boxer Bay to Cape Bunnell, where the cliff is 
broken by a valley known by the Eskimos as Kongkok. The sides were very steep, and 
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the aneroid showed slightly over 1500 feet as we started to descend. About 200 feet 
below the rim, Akeya called my attention to a bunch of brown moss about 50 yards 
away. I handed him the glasses, remarking that it looked like brown bear cubs. He 
returned them with the announcement that it was a brown bear. He added that it was 
the first that he had ever seen, and that summer bears were very dangerous. Our fire- 
arms consisted of a .22 cal. rifle and a .38 cal. special revolver. Despite the inadequacy 
of the guns, I decided to attempt to kill the bear as there seemed to be no great risk 
involved. Astrong wind was blowing up the slope. The bear was asleep at the foot of a 
very steep, narrow ridge of rock which seemed to offer a safe position 


“*T told the guides my plan We started back up the cliff, intending to cross over to 





the ridge and come down over the bear. When I turned and started across, the boys 
kept on climbing, taking with them, incidentally, the rifle upon which I relied for accu- 


rate shooting. The wind made further communication impossil 


le so I let them go on 
I came down the ridge to a position as close as pm ssible to the bear, and took two pictures 
with the Leie: 


camera. The built-in range finder showed fifty-five feet. Then I shot, 





r 


1iming for the neck. It was a miss and the wind prevented the noise from waking the 
unimal. The second shot hit the body. The gun failed to fire the next three times I 
pulled the trigger and the bear started away I shot ten times as he ran, possibly hitting 
him twice. Only one shot caused apparent damage, evidently by hitting him in the left 
shoulder 

**The color was light brown. Judging from other bears, I should cuess its weight to 
be in the neighborhood of a thousand pounds. I do not know the sex, and cannot guess 
the age.”’ 

During the winter, polar bears are numerous on the Island, coming and going with the 
ice. It is not unusual for polar bears to be stranded when the ice recedes northward in 
the spring, and to live over the summer months among the snow banks in the higher 
mountains and along the perpetual snow-banks (Aneegulgit) in the interior. This 
suggests the probability that the bear was carried from Siberia, which is only 37 miles 
away at Cape Chibukak, by the ice during the winter or early spring.—Orro WILLIAM 
Geist, Alaska Agricultural College and School of Mines, College, Alaska 


COATI ADDED TO THE LIST OF UNITED STATES MAMMALS 


It is now certain that the coati-mundi (Nasua narica, probably subspecies pallida) 
occurs sporadically on the American side of the Mexican border. Evidence at hand may 
be detailed as follows: 

In February, 1924, a coati was killed by J. H. Merritt, now of Sunnyside, Arizona, in 
the Huachuca Mountains, Cochise County. This specimen, apparently the first to be 
taken and put on recordin Arizona, was made the subject of a report given at the El Paso 
meeting of the Southwestern Division, American Association for the Advancement of 
Science, May, 1925, by Dr. Charles T. Vorhies of the University of Arizona 

It is reported by M. E. Musgrave, formerly of the U. 8S. Biological Survey, now of the 
Soil Erosion Service, that an adult male coati was taken on May 16, 1924, by James 
Cooper, 40 miles above Clifton, Greenlee County, Arizona, on the west side of the Blue 

tange, on the south side of Red Mountain, and more particularly, the south side of 

Stray Horse Canyon. The animal was in the juniper-pinyon country. The skull and 
skin are in the Biological Survey collection. Musgrave also reports definite records of 
three of the animals in the Huachuca Mountains, Cochise County, Arizona, but has mis- 
laid his notes on the details of their occurrence. A coati was reported seen between 
Mormon Flat and Apache Junction in Maricopa County, and Musgrave has observed 
tracks and other signs of the animals on the Santa Maria Mountains west of Hillside, 
Yavapai County, Arizona, though he has not seen any of the animals themselves. 

Dr. Vorhies calls my attention to the fact that in the spring of 1926 a coati, taken 
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alive at Fairbank, Cochise County, Arizona, was kept in a part of the University aviary. 
It became affected with something resembling scabies and its skin was not worth saving 
at the time of its death in June or July, 1926. Neither the exact date of its capture nor 
the name of its captor is now on record. Dr. Vorhies reports also that three or four 
years ago a badly mounted specimen of coati was on exhibition in a window of the 
Ronstadt Hardware Company in Tucson. A picture of this specimen and some worth- 
less observations concerning it appeared in one of the local papers. It was taken in the 
Rincon Mountains, Pima County. 

On October 30, 1930, the writer was at de la Osa’s Ranch at Lochiel on the Mexican 
border, Santa Cruz County, Arizona. An ancient coati pelt was hanging in the corner 
of a shed. No details were forthcoming as to the place of its capture, It may have 
come from Mexico. 

R. F. Wilbur, of the U. 8S. Bureau of Plant Quarantine, Nogales, Santa Cruz County, 
Arizona, secured a coati on or about November 14, 1932, at an altitude of 4800 feet in a 
deep draw between two high points in Sycamore Canyon on the west side of the Pata- 
gonia Mountains, Santa Cruz County, very close to the Mexican boundary. The 
animal was shot 6 feet up the trunk of an oak tree just at the break of day. Mr. Wilbur 
reports the animal a male, 40 inches in length from the tip of the nose to the tip of the 
tail. Dung that the animal dropped after it was shot appeared to contain nothing but 
manzanita berries, or something very much like them. The skull was given to Uhl R 
Kuhn of the Bureau of Plant Quarantine, who kindly presented it to the U. 8. Biological 
Survey. 

There are two records even more recent than that by Mr. Wilbur. A cowboy working 
for a rancher named Johnson, whose ranch is located just north of the Santa Rita Experi- 
mental Range on the west side of the Santa Rita Mountains, Pima County, shot a coati 
out of a mesquite tree the last week in April, 1933. The coati was swinging from the 
tree by its tail and slashing at the dogs with its teeth. One dog was reported injured 
severely. 

A cowboy working for Charles Beach, of Vail, Pima County, Arizona, whose ranch is 
located on the west side of the Santa Rita Mountains, not far from Mount Fagan, shot a 
male coati on the north edge of the Coronado National Forest, one mile east of Mr 
Beach’s ranch house, on September 3, 1933. The skin and skull were presented to the 
University of Arizona 

Information on the latter two specimens was furnished by Professor A. A. Nichol, 
University of Arizona. 

John C. Gatlin, leader of rodent and predatory animal control, U. S. Biological 
Survey, Albuquerque, New Mexico, says that coatis occur in southern Hidalgo County, 
in the southwestern corner of that State. Gatlin, with W. C. Echols, noticed their 
tracks on the O. K. Camp of the Victoria Land and Cattle Company, about 25 miles 
south and east of Animas. Coatis also occur, says Gatlin, in the Cloverdale country, 
and quite generally along the boundary line through Hidalgo County 

Summarizing, it is noted that several actual specimens of the coati have been reported 
from the southeastern part of Arizona, in Pima, Greenlee, Cochise, and Santa Cruz 
Counties. Reports based on observations of the animals or their tracks by competent 
observers extend its probable range to include Hidalgo County in southwestern New 
Mexico and Maricopa and Yavapai Counties, Arizona. All the records are for the 
Lower or Upper Sonoran Zones.—WatTer P. Taytor, U. S. Biological Survey, Univer- 
sity of Arizona, Tucson, Arizona. 


THE LITTLE SPOTTED SKUNK IN NORTHERN MINNESOTA 


A prairie spotted skunk, Spilogale interrupta (Rafinesque), was trapped by Melvin 
Mostol, October 25, 1933, in Section 6, Township of Jadis, Roseau County, Minnesota. 




















GENERAL NOTES 319 

° 

It was trapped in a den from which Mr. Mostol had already taken two striped skunks. 

It is now in the collection of P. O. Fryklund of Roseau, through whose kindness I have 

been permitted to examine the skin and publish this note. From the flat skin it was not 
possible to make accurate measurements, but the specimen is a large one. 

The spotted skunk has been reported to be extending its range northward, but all 
information available at the moment indicates that the present record is possibly the 
northernmost for the species. In Minnesota it has been known hitherto only from the 
southern half of the state.—Gustav Swanson, Department of Zoology, University of 


Minnesota. Mir neapolis 
PORCUPINE QUILLS IN A FOX SKULL 


Recently I received from Mr. George E. Wilcox, of Borodino, N. Y., the skull of a red 
fox, shot in the Adirondacks in the fall of 1933, which was found to exhibit interesting 
evidence of a past encounter with a porcupine. This fox was a female of advanced age, 
which had lost the lower incisors, one lower carnassial, all but one of the upper molars, 
and all except a small fragment of the upper carnassials. The canines are much flat- 
tened from al 


Lodged in the frontal or 


rasion 





nedial wall of the right orbit are three porcupine quills, all 
of which had entered the orbit close together at a point just above the lacrimal canal 
The barbed tip of the first quill is firmly imbedded in the frontal bone, just inside the rim 





of the orbit, about five millimeters posterodorsad of the lacrimal canal. The second, 


lying immediately 


elow the first, has penetrated along the orbital wall to a distance of 





about 23 millimeters from its point of entry It is lodged in a groove that has developed 
in the frontal bone Part of its middle section is imbedded in the postero-median wall 
of the orbit, about 7 millimeters below the postorbital proce This quill was least 
damaged in the process of cleaning the skull, and its exposed barbed portion is prac- 
tically intact 

The third quill, lying in turn just below th nd, also occupies a groove, which, 
however, becomes shallower posteriorly where only the barbed point of the quill is 
firmly imbedded in osseous tissue. This quill has penetrated along the orbital wall to a 


distance of about 27 mm. (measured in a straight line) from its point of entry, so that its 


ies in a line with, and 13 mm. above, the optic foramen 

Of interest is the manner in which osseous tissue it I laces has invaded and filled the 
interior of the quills, parts of which, as previously remarked, are also firmly imbedded 
in the frontal bone As seen under the dissecting microscope the condition reminds one 
strongly of paraffin infiltration and imbedding.—Cuartes E. Jounson, Roosevelt Wild 
Life Station, N. Y. State College of Forestry, Syracuse, N. } 


WILD COYOTE WITH AN UNDERSHOT JAW 


g ype of face is quite common amongst certain kinds of domestic 


The ‘‘bull-do 
" 


animals and, indeed, is peculiar to some breeds of dogs, as the bull-dog, the pug, and the 


aboriginal Peruvian pug-nosed dog.! The trait is not limited to this family alone; 
instances of 1t occur also in the Suidae and the Bovidae, notably the short-faced Berk- 
shire hogs and the niata cattle of South America Aside from cases where this feature is 
normal, certain instances of an undershot lower jaw have arisen in races that normally 
have no sign at all of disharmony in facial proportions, as the bull-dog headed calf 
mentioned by Warrenin 1910. Inthe wild state, I believe it is rather unusual, though it 


1 Allen, G. M., Dogs of the American Aborigines. Bull. Mus. Comp. Zool. at Harvard 
College, vol. 63, no. 9, pp. 500-502. March, 1920. 
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evidently may occur as a sport entirely unassociated with domestication. Dénitz? 
mentions a European fox with an undershot lower jaw. While collecting in the Mojave 
Desert last summer, I shot an interesting specimen of Canis latrans estor with a markedly 
undershot lower jaw. The animal (M. C. Z., no. 29856), taken October 17, 1933, in 
Antelope Valley, near Lancaster, is a female, adult but rather small, and to all appear- 
ances quite normal except for this peculiar formation of the skull. As is the case with 
certain breeds of dogs, the abnormality is caused entirely by a pronounced shortening of 
the rostral portion of the skull, due to a failure of the facial bones to develop fully. The 
braincase seems of normal size but the zygomatic arches are slightly shortened and more 
spreading laterally than usual. The shortening of the rostrum is accompanied by a 
depression of the nasals above the second premolars, giving the skull a dish-faced ap- 
pearance, and by a curious and pronounced inflation of the frontals in the region of the 
frontal sinuses. The snout is also somewhat broadened, the maxillaries sloping away 
from the nasal sutures rather less abruptly than is usually the case. Although the teeth 
are normal in size and number, the premolars in the upper jaw are crowded, throwing the 
third out of line to such an extent that the left one lies nearly at right angles to the 
long axis of the jaw and the right one at an angle of about sixty degrees. The shape 
and size of the lower jaw is quite typical. When the jaws are in place the lower canine 
closes between the second and third upper incisors, while the upper canine lies parallel 
with the space between the first and second lower premolars. 

A detailed study of this abnormality might be of interest to geneticists. From the 
evidence at hand it would seem that it may occur as a freak either in wild or domesti- 
cated animals of a number of different families, most often in the Canidae.—BaRBARA 
LAWRENCE, Museum of Comparative Zoology, Cambridge, Mass, 


SOURCE OF SMALL BIRDS EATEN BY THE COYOTE 


In the August, 1933, issue of the Journal of Mammalogy there appears an article by 
Charles C. Sperry, entitled ‘‘Autumn Food Habits of Coyotes’”’ in which the following 
paragraph occurs: “‘speculation is certain when the examination of a stomach discloses 
3 such birds as an ant-eating woodpecker, a bluebird, and a junco with only a few 
feathers of each. Furthermore, who can explain the presence of 3 tail feathers of a 
rufous humming-bird, the only bird remains in a coyote stomach otherwise filled with 
rabbit?”’ 

One wh) was interested in the vertebrate animals killed by automobiles would seem 
safe in assuming that the coyotes in question were guests at the often elaborate and 
diversified animal banquet table—the modern automobile highway 

To one who frequently drives our western plains in the early morning hours, before 
daylight, when traffic is light, the glowing eyes of some animal on the highway is a com- 
mon sight; but lacking definite knowledge of which animals’ eyes possess the quality of 
reflecting the glare of the headlights, the two fiery balls may indicate the presence of 
a wildcat, fox, raccoon, opossum, skunk, orowl. As proof that the coyote is also among 
those present, at the break of dawn, upon several occasions, the latter animal has been 
seen sneaking away from the wayside. 

It would be upon an exceedingly rare occasion that one would, at night, kill so wary 
an animal as a coyote by hitting him with an automobile, or even be able to drive near 
enough to be certain of an identification; but the findings of Mr. Sperry would seem to 
substantiate the theory that coyotes do feed upon dead animals upon the highways. 


* Dénitz, W., Ueber eine monstrése Schidelbildung eines Fuchses aus Schlesien. 
Sitz.-Ber. Ges. naturf. Freunde Berlin, 1868, pp. 20-21. 1869. 
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It is my impression that of all our native birds, next to the meadowlarks, the wood- 
peckers are the most commonly killed by the automobile. One has fallen a victim to 
my car; and the others enumerated, with the exception of the humming-bird, have had 
narrow escapes from being destroyed. 

To one who has spent six years in more or less intensive study of the problems related 
to the subject of animals killed by the automobile, it seems quite evident that the 
student of the stomach contents of our carnivorous mammals and birds has a very per- 
plexing problem in considering whether their findings indicate an animal found dead 
upon the highway and devoured by one of the flesh eaters, or whether they represent a 
living animal caught by one of the predators.—W1Lu1AM Bess, Elkhorn, Wisconsin 


COUGAR SURPRISED AT WELL-STOCKED LARDER 


Though the incident I will relate here occurred many years ago, observations of the 
natural lives of cougars are so few that no opportunity to add to the recorded natural 
history of this animal should be neglected. 

One hot July afternoon in 1919 found us fighting our way down through Smith Creek 
Canyon where it winds a tortuous way around the south base of Mt. Hamilton, Cali- 
fornia. Pungent scent of pennyroyal in the still, heavy air stifled us and seemed fairly 
to anesthetize our senses. Later we wondered if this heavily laden, still air failed to 
carry the human scent to the cougar. Then, too, the noise of the water may have 
muffled the sound of our footsteps. Bends inthe ravine were so sharp and the banks so 
precipitous that we chose to go right down the bed of the creek, jumping from boulder to 
boulder and wading the shallows. 

We rounded a point of rock and were instantly thrown into a frozen surprise by the 
sudden rush of a very large animal up from the waterside. For a few seconds the cougar 
was flattened close to earth, clutching at the loose soil, its long tail thrashing pendulum 
fashion as it struggled for footholds up the nearly vertical cliff. Then it disappeared in 
the protecting brush 

A lone live oak hugged the cliff. It was growing in a tiny cove in the outside curve of 
the creek, and this cove was deeply carpeted with oak leaves. When we first saw the 
cougar it was under this tree A search of the ground revealed nothing, so that we con- 
cluded that the heat of the day had brought the predator to the stream for refreshment. 
We started to walk away when my boot came in contact with a small hoof protruding 
like a mushroom from the dead leaf bed. This belonged to a deer fawn, and not three 
feet away we uncovered another fawn that had been completely buried from sight 

The fawns could not have been twins since one was at least two weeks older than the 
other. We thought that the small fawn could not have been dead many hours, since it 
felt somewhat warm to the touch and the muscles had not stiffened. Both fawns bore a 
bloody patch, about two inches in diameter, back of the right eye and just below the base 
oftheear. The bellies of both were slit open, the entrails lying clear outside of the body 
cavity but inclosed in the peritoneal sac, which was not broken in either case. The rear 
right flank of the larger, older fawn was partially eaten, exposing the bones 

When we returned to this spot three days later, nearly all of the fleshy parts were gone 
from both fawns, leaving the heads, the legs below the astragalar joints, and the viscera 
still uneaten. Oddly enough, the fawns both showed leg bones broken and joints bent 
in a similar manner as though a butcher had especially prepared them for roasting and 
serving whole. This was evidently not the work of coyotes, and since these animals 
are abundant in this region we concluded that the cougar had remained in the vicinity, 
guarding its kill for its own consumption, against all carrion feeders.—Grorce M. 
Wriant, Wildlife Division, U. S. National Park Service, Berkeley, California 
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RED SQUIRREL KILLING YOUNG COTTONTAIL AND YOUNG GRAY SQUIRREL 


On April 30, 1924, at Ithaca, New York, Raymond Patno brought me a young cotton- 
tail (Sylvilagus floridanus mearnsi) about nine days old. He had seen a red squirrel 
(Sciurus hudsonicus loquax) at 6:30 a.m., attempting to climb a tree with the young 
rabbit in its mouth. When approached, the squirrel dropped the small rabbit and ran 
up the tree. The brain and one ear of the cottontail had been consumed, yet the animal 
was still warm and limp when recovered. The circumstances clearly point to the 
squirrel as the killer of this nestling rabbit. 

At Ithaca, on April 15, 1925, Dr. Thomas Smyth saw a red squirrel carrying a young 
gray squirrel (Sciurus carolinensis leucotis). The young gray was the size of a chip- 
munk. By bombarding it with stones, Smyth induced the red squirrel to drop its prey, 
which was found to be dead having been bitten through the back and neck.—W. J 
Hamitron, Jr., Cornell University, Ithaca, New York. 


NOTES ON AN APPARENT DEFENSE ATTITUDE IN GROUND SQUIRRELS 


While approaching trapped live ground squirrels, Citellus beringensis (Merriam), at 
Point Hope, northwestern Alaska, and Cilellus plesius ablusus (Osgood) at Unalaska, 
eastern Aleutian Islands, in the fall of 1931, I noted that certain individuals directed the 
rear parts toward the observer, and, at the same time, protruded three anal papillae. 
No odor could be detected at the time of capture. In these instances the squirrels as- 
sumed a half-crouched posture, raised the fur so that it stood on end, exposed the teeth 
by drawing back the lips, and produced divers vocal notes of a threatening tone 


altogether suggesting a state of extreme rage which might well cause an opponent t« 
regard the squirrel as a formidable adversary. 

Examination of freshly killed animals showed that three anal papillae were present 
in members of each sex. One papilla was dorsal in position, and the other two wer 
lateral. Pressure on the sides of each papilla did not expel any liquid, though once a 
minute quantity of semi-solid material was extruded. 

From Mr. Eric Hill I learn that he has observed somewhat similar postures in Citellu 
richardsoni at times when he was handling refractory individuals in captivity. 

It may be that these glands function as scent organs, which are useful, or necessary, 
during breeding activities, and not as organs useful in defense. In that case, these 
specimens, trapped in the autumn after the breeding season had passed, might not be 
expected to have actively functioning scent glands.—Raymonp M. Gitmorn, Museum of 
Vertebrate Zoology, University of California, Berkeley, California 


AIR CIRCULATION IN THE BEAVER HUT 


The beaver hut, seen from the outside, appears to be so tight that it seems astonishing 
that the occupants can get sufficient air. Especially in the winter, when the lodge i 
covered with snow and ice, one would not think it possible that the animals could live in 
these apparently airtight dwellings. In the winter of 1927-28 I observed a good examplk 
of how the air circulation takes place. Within half an hour’s walk of my home is situ- 
ated a small lake—Kroktjonn—connected with a greater lake Vikvatn,' where beevers 
for several years have been found. In the outlet of Kroktjonn the beavers constructed a 
dam, and, in the autumn of 1927, a great lodge also. When winter came the snow fell to 
more than the usual depth. When now and then I passed the hut on the ice I often went 
up to look at it. Inthe outlet of the lake the water was still open and here I noticed the 
footmarks of the beavers on the thin ice. Twigs and small trunks were dragged to the 
open water, where the beavers sat on the edge of the ice and took their meals. 


1 See my article ““The Beaver in Norway,’”’ Journ. Mamm., vol. 9, no. 2, May 1928, 
pp. 99-104. 
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A fox had his usual track over the lodge and I could see that he had examined the 
lodge. Meanwhile more snow fell and the hut was more and more hidden under the 
white blanket. Several times I noted that the fox had gone up to the top of the dome 
and had obviously sat there for a while. When I had seen this several times I went up to 
the top of the lodge to determine what the reason could be. Close by where the fox had 
sat was a hole in the s i foot in diameter and with thin ice around the edge. 


By close examination I found th: hole widened downward and ended on the roof of 


the lodg« At the | at least tv feet in diameter and the walls of the 
hole were hard as ic« le or ‘‘chimney’’ rose a warm steam, and the twigs 
and mud on the roof n 1damp tomy hand. This was what the fox 





had discovered: he mell of the beavers through this chimney which 


served as an air circulator through the sr In the roof of the lodge was a small hole 


and as the warm air steadily melted the snow and little by little the chimney was 


formed.—Si1Gva.Lp SALVESEN, Aamli, N 
MELANISM ; _ 
In the summer of 1933 a black specimen of le from St iwrence Island was sent to 
me by Mr. O. W. Geist, wh tained it during the cours is archeological work on the 


island under the direction of Dr. C. E. Bunnell, president of the Alaska Agricultural 


College and School of Mines According to tl label, this mouse, a female. had been 
caught by an Eskim: October 23, 1932 st of tuk, near the 


Careful comparison with specimens of M nnuitus, which were in- 


cluded in Mr. Geist’s collection, di losed no signif nt cl ial differences The black 





pecimen is rather small and the cranial m« Ire! t ill within the lower range of 
measurements for a series of normal 7? . ti il vs none of the ruggedness 
and rugosities of those of old individuals of t] peci Che enamel pattern shows no 
unusual character. There can be no doubt that si lark specimen of Microt 
nnuit ur The pelage is long and silky, and the upperparts are a pure glossy 
black. The underparts are only slightly duller and paler ith a barely discernible 
suggestion of brownish. The aspect of the specin hole is black r all, lacking 
the well-defined bicolored pattern of the normal pelag he hairs of the feet are not 
so dark as those of the back but are much dar r than ir rn | specimens The tail is 
black, somewhat paler underneath, but here again the sharply defined bicolored pattern 
isnot apparent. There is a narrow margin of white onthe lips. It should be noted that 
heavy pigmentation has encroached on all parts of the body, except the edges of the 
lips, which remain white as in normal specime1 

This is a striking case of melanism. Black mice, although said to be scarce, are 
known to the Eskimos, who associate them with specific localities on the island. Ac 
cording to the data supplied me by Mr. Geist and his blue-print map of the island, there 
are at least five localities on St. Lawre1 Island where these mice are found Phese 
are all on the coast of the middle portion of the island, two on the uth coast, one of 
these opposite the west end of the Kookoolgit Mountains and the other « pposite the 


middle portion of the range. On the north coa re three localities, one near the west 
end of the Kookoolgit Mountains, one some distance we f Ku 





Ivectuk, where the specimen here dé 
blue print, these localities are in an irregular circle, 10 to 15 miles in diamete1 

The data indicate that there is a distinct melanistic tendency in cr inuiltus 
innuitus, localized in the middle portion of St. Lawrence Island. Similar instances 
among other mammals are furnished by Citellus osgoodi, so many of which are melanistic, 
and by Marmota flaviventris nosophora, of Jackson Hole, Wyoming, where melanism is 


also somewhat localized.—O.Lavus J. Murir, Jackson, Wyoming 
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Carpenter, C. R. A Frevp Stupy or THe BEHAVIOR AND SoctaL RELATIONS OF THE 
Howiine Monkeys. Comparative Psychology Monographs, vol. 10, no. 2, pp. 4-168, 
figs. 3, pls. 16. May, 1934. Johns Hopkins Press, Baltimore, Md. Price, $2.25 

This is a publication that is a challenge to all mammalogists who are interested in 
reporting observations on life histories. It is a thorough piece of work, sound, instruc- 
tive, andreadable. While the vocabulary employed is not the usual one found in papers 
written by mammalogists the differences are not as marked as the title might indicate. 
Mammalogists will be interested in the frequent use of statistical methods 

After defining the purpose of the study, Carpenter gives a brief account of the regions 
in which he worked, and then takes up the classification and description of the subspecies 
studied. In this classification he follows the recent work of Lawrence. A review of the 
literature on the natural history of the howling monkeys, from Dampier’s early report to 
the present, ends the introductory portion of the report 

The body of the paper is given over to a very thorough exposition of every phase of 
the life history of a most interesting primate that it was possible for a keen and enthu- 
siastic observer to note. These phases run from descriptions of locomotion and feeding 
through territoriality and nomadism to the relations of howlers to other animals of the 
same environment Organization of the group, its integration, social relations between 
the various members composing a ‘‘clan’’ and between “‘clans,’’ group coérdination, and 
control, are all well treated in a very clear and satisfactory manner As an indication 
of the fullness of treatment one example will illustrate: the section on feeding activity 
contains some nine pages, ine luding an annotated list of food pl ints almost four pages 
in length 

One of the notabl 


le achievements is the determinatio 
T 
I 


1 of the number of howlers living 
on Barro Colorado Island, not only as to total numbers but also as to sex and the per- 
centages of younganimals. Thus he found, in 1932, 398 + 50 animals living in 23 groups, 
while a year later he found 489 + 25 living in 28 groups laving been in the field with 
Carpenter, the writer believes these figures to be more accurate than Carpenter claims 
them to be. The method used in arriving at these figures is described and the ranges of 
the groups rect rded upon maps, so these data are available to anyone who would follow 
the change in the island population. Carpenter suggests that possibly 2000 howlers 
could be supported by the 3840 acres of Barro Colorado Island 

Altogether, this paper is a most satisfactory study, making the life history of Alouatta 
pall ala aequat rialis known better than that of any other Neotr ple il mammal 

The monograph is well organized and indexe d; the re are Many exc¢ llent photographs 
and a bibliography of 74 titles.—Rosert K. ENpER 


(ANONYMOUS. ) La plaga de las tuzas y manera de mbatirlas Estados Unidos Mexi 


canos Secret Agric. y Fomento Ofic. Fed. Defensa Agric. Bol. Divulg., 
vol. 9, pp. 1-16, figs. 6. 1928. (Pocket gophers (Geomys) and methods of 
control.) 

Predatory mammals and game birds. Nature, London, vol. 132, no. 3344, 
p. 866 December 2, 1933 

The European wolf. Nature, London, vol. 132, no. 3345, p. 906. December 
9, 1933. 


Tule elk transferred from Yosemite Parks and Recreation, vol. 17 no. 4, 
pp. 148-149. December, 1933. (Moved to Owens Valley, Calif.) 

Antuony, H. E. Glimpses into the hall of ocean life. Natural History, New York, 
vol. 33, no. 4, pp. 365-380, figs. July-August, 1933 
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ANTHONY, R A propos de la nomenclature générique et de la classification des Pri- 
mates dans la monographie de D. G. Elliot Bull. Soc. Zool. France ol. 58, 
nos. 3-4, pp. 242-247. September, 1933 

ARTIGAS, PauLo. Sobre o parasitismo do Sai? por um Gongilonema (G 
saimirisi n. sp.) e as possibilidades de infestacio humana. Rev. Soc. Paulista 
Med. Vet., vol. 3, nos. 3-4, pp. 83-88, figs. lay—August, 1933 

ARTIGAS, PauLo, and GenEesi1o Pacueco. Lor ila ldonadoi n. sp. (Nematoda) 
Trichostrongilidae parasite of Myocast /] Rev. Biol. e Hyg., vol. 4, 
no. 2, pp. 68-71, figs.7. August, 1933 

Barctay, Epcar N. Notes on the roe dee Ann. and Mag. Nat. Hist., London, se1 
10, vol. 12, no. 67, pp. 66-80 Jul 1933 Discussio1 f variati ith 

respect t coloration, length and texture of coat, size, and antlers. ) 

Bfarnes], R. M An albino buffalk Odlogist, vol. 50, no. 10, pp. 138-139. October, 
1933 On National Bison Range near Moiese, Montana 

Beat, R. P. Giant sequoia houses chipmunl il Yosemite Na Notes, vol. 12 
no.8,p.77. August, 1933 

Beatty, M. E. Ground squirrel snares robin. Yosemite Nature Not ol. 12, no. 8 
p. 81 August, 1933 
Mountain sheep found in Lyell Gl r. Yosemite Nature Notes, vol. 12, 
no. 12, pp. 110-112, fig. 1. Dec r, 1933. (A mummified carcass of the 
mountain sheep, O ana thought to have been extinct in the 
Yosemite regic ( le ( } . le 
from this region 

BEAT OSCAR DI Lo Star dell’ Er \ ( Stor. Nat. Genova 
vol. 56, pp. 384-394, fig M h 9, 1934 ( 

Biair, W. Rem. The medical car nil in the Scientific Monthly, vol. 35 


no. 5, pp. 454457. November, 1932 
Bong, Francis D. Anchitheriine hors¢ I he Merychippu ne of the North 


Coalinga district, Californi Contr to P . Carnegie Inst. Wash- 
ington, Publ. 440, pp. 43-58, pls. 5 N 15, 1933 

sornTon, W. H nd Guapys M. Woo! Dee rriers of Anapla s Science 
I , vol. 78, no. 2033, pp. 559-560. Decer 15, 1933 

BRANDER, A. A. DUNBAR Che colou hite B Journ. Bombay 
Nat. Hist. Soc., vol. 36,1 4. pp. 985-98F December 15, 1933 

Buckuurst, A. 8S. A seal in the Thame Nature, London, l. 132 3344, p. 860 


Bort, WILLIAM HENRY A new rice rat (Oryzomy m Sonora, Mexi Proc. Biol 
Soc. Washington, vol. 47, pp. 107-108 i 13, 1934 New: O 


cou lam ) 

Burton, R. W A visit to the Whipsnade Z gi Park Journ. B Nat. Hi 
Soc., vol. 36. no 1, pp R7R-RRZ Decer er 15. 1933 

CHALMERS, Patrick R. A quarry of th ( H ing the elk in Swed Field 
London, vol. 162, no. 4211, p. 646, figs. September 9, 1933 
Asset and nuisances Some reflectior n the rabbit Field, London, vol 
162, no. 4214, p. 826, figs. September 30, 1933 

Cuampion, F. W. The jungle in sunl shad P 1.—What is the use of 
leopards? Field, London, 2 4205 286-288, figs. July 29, 1933 





(Photographs of leopard and panth 
The jungle in sunlight and shadov Part 2.—About Bhaloo the be: 
some new views on protective colouring. Field, London, vol. 162, no. 4206, 


pp. 358-359, figs. August 5, 1933 Photographs of sk 


th bear and cheetal.) 
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Cuampion, F. W. The jungle in sunlight and shadow. Part 3.—Fishing cats and 
ratels. Field, London, vol. 162, no. 4207, pp. 428-429, figs. August 12, 1933 
The jungle in sunlight and shadow. Part 4.—Photographing swamp deer 
and a riddle of the forest. Field, London, vol. 162, no. 4208, pp. 482-483, figs 
August 19, 1933. 
The jungle in sunlight and shadow, Part 5.—The alleged cruelty of tigers 
Field, London, vol. 162, n 4209, pp. 536-5 26, 1933 

Cuapre.uier, A. La lutte contre le Rat musqué (Fib ibethicus) Institut des Re- 


37, figs August 
cherches Agronomiques, Paris, pp. 72, figs. 25, pls. 4. 1933 

Cuasen, F. N. Notes on the Fauna of Christmas Island, Indian Ocean. Bull. Raffles 
Mus., Singapore, Straits Settlements, no. 8, pp. 51-54. December, 1933 
On the forms of Rattus rattus occurring on the mainland of the Malay Penin 
sula 3ull. Raffles Mus., Singapore, Straits Settlements, no. 8, pp. 5-24 
December, 1933 

Cuawortu-Musters, J. L. On the type-locality and synonymy of Ochotona pusilla 
(Pallas). Ann. and Mag. Nat. Hist., London, ser. 10, vol. 12, no. 67, p. 137 
July, 1933. (Neighborhood of Samara.) 

A note on the synonymy of Cricetulus baraben Palla Ann. and Mag 

Nat. Hist., London, ser. 10, vol. 12, no. 68, pp. 221-223. August, 1933 

| 


CLowes, E. ] Stoat feeding young on rock pipits Irish Naturalists’ Journ., vol. 4, 
mn ll, pp 217-218 September, 1933 (M tela hiber7 a.) 

Coss, W. Montraaut The dentition of the walrus (Odobenus ob 8) Proc. Zool 
Soc. London for 1933, pt. 3, pp. 645-668, figs. 8, pls.6. September 20, 1933 

CockERELL, T. D. A An apparently extinct Zuglandina from Texas. Proc. Colorado 
Mus. Nat. Hist., vol. 9, no. 5, pp. 52-53. December 16, 1930. (Bones of 
Desmod rotund m nus, Macrotus californicus, Eq , Bison, and O 


found in limestone crevice, 350 feet below present surface level, near Terlin- 


gua, about 90 miles south of Alpine, Texas.) 





Expeditions. Science, vol. 78, no. 2026, pp. 384-385. October 27, 1933. 
Cotz, H. A. The mammary gland of the mouse, during the oestrous cycle, pregnancy 
and lactation. Proc. Roy. Soc. London, ser. B., vol. 114, no. B 787, pp 
136-161, figs. 28, pls. 9-14 December 1, 1933 


Couuins, R. Lez. Mylodont (ground sloth) dermal ossicles from Colombia, South 
America. Journ. Washington Acad. Sci., vol. 23, no. 9, pp. 426-429, fig. 1 
Se ptembe r 15, 1933 

Coox, Tuomas W. The human chin and human tooth change Internat. Journ. Ortho- 
dontia and Dentistry for Children, St. Louis, vol. 19, no. 7, pp. 730-734, 
fig.1. July, 1933 

Coo.tipGe, Harotp J., Jr. Pan paniscu Pigmy chimpanzee from south of the Congo 
River. Amer. Journ. Phys. Anthrop., vol. 18, no. 1, pp. 1-57, figs. 4, pls. 2 
July—S ptembe r, 1933 

Crart, W. A. The sex ratio in the mule. Record of Proc., Ann. Meeting 1932, Amer 
Soc. Anim. Protection, pp. 2-3 (Paper no. 149, Dept. Genetics, Wisconsin 
Agric Expr r. Sta., pp 283-285. ) 

Crorx, Paut MaGnge pe LA. Des retours de l’évolution et de la relativité des théories 
Anales Soc. Cientifica Argentina, vol. 116, no. 5, pp. 225-239, figs. 7. No- 
vember, 1933 

D Capturing a Nepal rhino. Field, London, vol. 162, no. 4213, pp. 769-770, 
figs. September 23, 1933 

Davis, D.H.8. Rhythmic activity in the short-tailed vole, Microtus. Journ. Animal 
Ecology, vol. 2, no. 2, pp. 232-238. November, 1933 
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Dicz, Lez R. The inheritance of dichromatism in the deer-mouse, Peromyscus mani- 
culatus blandus. Amer. Nat., vol. 67, no. 713, pp. 571-574. November 
December, 1933. 
Variation in Peromyscus maniculatus rufinus from Colorado and New Mexico 
Occas. Papers Mus. Zool., Univ. Michigan, no. 271, pp. 32. July 1, 1933 
Dietrricu, W. O. Ein ungewéhnliches Stosszahngeschiebe. Zeitschr. Geschiebe- 
forsch., vol. 9, no. 4, pp. 199-204, figs. 3. October 10, 1933. (Tusk probably 
that of young mammoth.) 
Ditmars, RaymMonp L. The smaller carnivores. Bull. New York Zool. Soc.. vol 
no. 5, pp. 119-140, figs. September—October, 1933 
Development of the silky marmoset sull. New York Zool. Soc., vol 36, 
no. 6, pp 175-176 November—December, 1933 
Do.LuMAN, Guy The pigmy anteater Nat. Hist. Mag. (British Mus.), London, vol. 4, 
no. 27, pp. 104-105, 1 fig. July, 1933 
Dugongs from Mafia Island and a manatee from Nigeria. Nat. Hist. Mag 


British Mus.), London, vol. 4, no. 28, pp. 117-125, figs. 7. October, 1933 

Drapeau, Evizapetu East An anatomical study of the furless condition i bbi 
Journ. Morphol., vol. 54, no. 2, pp. 365-385, pls. 1-3. March, 1933 

DrovuGut, J. B. Foxes and pheasants Field, London, vol. 162, no. 4201, p. 47, fies 
July 1, 1933 

Epson, J. M A visitation of weasel Murrelet, vol. 14, 1 3, pp. 76-77. September, 
1933 

EIsENTRAUT, M Biologische notizen iiber heimische Fledermiuse, insbesonde LuUSs 
der umgebung Berlins. Sitz.-Ber. Gesell. Naturforschender Freunde Berlir 
1932, pt. 2, pp. 193-—20¢ October 15, 1932 


Exper, J. i., and H. W. Nissen. Delayed alternation in ra y Journ. C 
Psych., vol. 16, no. 1, pp. 117-135. August, 1933 


Erstein, H. Descent and origin of the Afrikande tt] Journ. Heredity, l. 24. 
no. 12, pp. 449-462, fig December, 1933 

Ewinc, H. E. Some peculiar relationships between ectoparasites and thei 
Amer. Nat., vol. 67, no. 711, pp. 365-373 July-August, 193 

Fiacins, J.D. The generic status of ? Caer premit Pr Colorado Mus. N 


Hist., vol. 13, no l,p. 1 June 23, 1934 New: P 1? is, for ? Caenop 
premitis Cook and Gregory, 1928.) 

FINLAYSAN, H. H Mastacomys fuseus {!] (Muridas ill extant Nature, London, vol 
132, no. 3342, p. 786. November 18. 1933 Lives in high mountains 
Tasmania. ) 

FLAHAUT, Martua Reexig. Hoary bat taken in Seattle, Washingto1 Murrelet, vol 
14, no. 3, p. 77. September, 1933. 


FLeAY, Davin. The rare dasyures (native cats). Victorian Naturalist, vol. 49, no. 3, 
pp. 63-68, figs. 3, pls.3. July, 1932. (Dasyu err 
The greater flying phalanger. Victorian Naturalist, vol. 50, no. 6, pp. 135 
; I 
142, figs. 2, pls. 5. October, 1933 Petauroid lans.) 


Frank, A.S. Seasonal colour change of stoat. North Western Nat., Scotland, vol. 8, 
no. 3, pp. 242-243. September, 1933 

FrEcHKoP, SERGE. Notes sur les Mammiféres. XV. Les relations entre les molaires 
antagonistes chez les Mammiféres végétariens. Bull. Mus. Roy. d’Hist. Nat. 
selgique, Bruxelles, vol. 9, no. 41, pp. 1-35, figs. 19. December, 1933. 

Fuuton, J. F., and J. G. Dusser pz BARENNE. The representation of the tail in the 
motor cortex of primates, with special reference to spider monkeys. Journ. 
Cell. and Comp. Physiol., vol. 2, no. 4, pp. 399-426, figs. 12. February 20, 
1933. 








328 JOURNAL OF MAMMALOGY 


Garrop, A. E. Recent excavations in the Near East. Nature, London, vol. 132, no. 
3348, pp. 1010-1011. December 30, 1933. (Report of paper read by Miss 
Garrod before Sect. H. of B. A. at Leicester in regard to Palacanthropu 
palestinus and other prehistoric mammals. ) 

Goopwin, G.G. Mammals collected in the maritime province of Siberia by the Morden- 
Graves North Asiatic Expedition, with the description of a new hare from the 
Amur River. Amer. Mus. Novitates no. 681, pp. 18. December 3 


0 


), 1933 
(New Lepu limidus mordent.) 
GRANGER, WALTER, and WiLu1AM K. Grecory. An apparently new family of Amblypod 
mammals from Mongolia. Amer. Mus. Novitates no. 720, pp. 1-8, figs. 4 
May 4, 1934 (New: Pantolambdodontidae, Pantolambdodon, P. inermis, P 
, 


) 

GREEN, C. V Inheritance of foot length in a mouse species cros Journ. Heredity, 
vol. 24, no. 11, pp. 440-442, figs.8. November, 1933 

Green, C. V., and Evizapetn Fexertre. Differential growth in the mouse. Journ 
Exper. Zool., vol. 66, no. 3, pp. 351-370. November 5, 1933 

GREEN, H. | The wapiti of the Riding Mountain, Manitoba. An ecological study 
and commentary Canadian Field-Nat., vol. 47, no. 6, pp. 105-111, Septem- 
ber, 1933; no. 7, pp. 122-132, October, 1933; no. 8, pp. 150-157, November, 
1933; no. 9, pp. 172-174, December, 1933 Illus 


Green, R. G., M. 8. Katrrer, J. E. Suituincer, and K. B. Hanson. Epizootic fox 


encephaliti [V. The intranuclear inclusions Amer. Journ. Hygiene, vol 
18, no. 2, pp 492-481, figs. 13 September, 1933 

Greocory, Paut WAuiLAce, and Haroutp Goss. Glutathione concentration and heredi 
tary body size II. Glutathione concentration in non-nursed young of six 
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The backcross to the large parent race. Journ. Exper. Zool., vol. 66, no. 1, 
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Grecory, WiLuiAM K Nature’s wild dog show Bull. New York Zool. Soc., vol. 3¢ 
no. 4, pp. 83-96, figs. July-August, 1933 


Grusps, Samvuet B. Rat proofing on land and sea. Journ. Pan-Pacific Res. Ins 
Honolulu, vol. 8, no. 3, pp. 11-13, pls. 3. July-September, 1933 
GuBLER, ROBERT’ Die Mundbodenorgane de Wildschweines Anat. Anz., vol. 77, 


nos. 8-10, pp. 129-168, figs. 8 December 20, 1933 

Haut, E. Raymonp, and Donatp M. Harrietp. A new race of chipmunk from the 
Great Basin of Western United States. Univ. Calif. Publ. in Zool., vol. 49, 
no. 6, pp. 321-326, fig. 1 February 2, 1934 New: Eulamias minimus scr 
lator.) 

Hamiuton, W. J., Jn. The weasels of New York. Their natural history and economi 
status. Amer. Midland Nat., vol. 14, no. 4, pp. 289-344, figs. 3, pls. 6-9 
July, 1933 


Hamuett,G.W.D. Polyembryony of the armadillo: genetic or physiological? Quart 


v 
Rev. Biol., Baltimore, vol. 8, no 3, pp. 348-358 September, 1933 
Harpy, Eric. The disappearing harvest-mouse. Field, London, vol. 162, no. 4201, 


p. 45 July 1, 1933 
Harman, Mary T., and Marsorige Prickett Doprovotny. The development of the ex- 
ages of 21 days and 
35 days of gestation. Journ. Morphol., vol. 54, no. 3, pp. 493-515, pls. 2 
June, 1933 


Harrower, Gorpvon. Nycticebus malaianus. A dissection « 


ternal form of the guinea-pig (Cavia cobaya) between thi 


f the abdomino-pelvi 
viscera. Spolia Zeylanica, Ceylon Journ. Sci., sec. B. vol., 18, pt. 1, pp. 
73-87, figs. 9, pl.6. December 22, 1933. 
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Hawtey, James H., and Norman L. Munn. Visual discrimination of movement by 
white rats. Journ. Comp. Psych., vol. 16, no. 1, pp. 137-141. A st, 1933. 
Heim bE Bausac, H. Remarques sur la note de M. Rode ‘A propos des Noctules de 
France Bull. Mus. Nat. Hist. Nat., Paris, vol. 4, no. 5, pp. 484-486. 1932 





Un chéiroptére nouveaux pour la faune francais Vyctalus maximus (Fatio) 
représenté dans les collections du Museum. Bull Mus. Nat. Hist. Nat 


Paris, vol. 4, no. 2, pp. 162-164. February, 1932 
vit 


and Max BEGOUEN 


lf 
Fs nouveaux concer! les damans de |’Ahaggar 
Bull. Mus. Nat. Hist. Nat., Paris, vol. 4, no. 5, pp. 478-483. 1932 
HerissEL, WERNER. Fund eines Mammutzahns bei Kufstein (Tirol Zeitsch Glet- 
herkunde, vol. 21, nos. 1-3, pp. 196-197. July, 1 
Hexieine, HW. Ein Oryeteropus-Fund aus d Unteren Pliocaen des Roussillon. Eclo- 
Geol. Helvetiae, vol. 26 2, pp. 256-267, figs. 4. December, 1933 
New: Orycterop leper 
Hine ww, R. W.G. Psychological weay l fig] Ch nd Pers 
ity, Durham, N. C., vol. 2, no. 1, pp. 3-21, figs.6. September, 1933 
Howe.., J. M. Disappearance of pol t Field, London, vol. 162, no. 4202, p. 115 


»9 


July 8, 1933 


iH G. 8. Jackal hybrid Field, Londor l. 162 4206, p. 381, figs August 


Amer. Forests, vol. 39, no. 1, pp. 3-5, 26 January, 1933 Effect 


fires on wild Life 


EDALE, Tom, and E. Le G. Trovueuton. The correct generic nat for the grampu 
or killer whale and the s lled grampu ti dolphir Records 
Australian Mus., vol. 19, no. 1, pp. 28-36, pl. 1 August 2, 1933 Ne 
Gramp lph new name for Gre Gi , 184 me Gr 1898: ¢ 
G wzira 


uPoV, V La plastéinisation du tissue musculaire dumammouth. Comptes Rendu 


Acad. Sci. U. R. 8. S., 1933 


regior adj icent to the salt plain f northwestern Oklahoma Biol. Surv 
Publ. Univ. Oklahoma, Norman, vol. 5, nos. 1-4, pp. 65-72, figs. 42-49 D 


cember 30, 1933) February 28, 1934 


COBSON, Epwarp. De neusaap, Nasa larvatus Geoffr. De Tropische Natuur 
Buitenzorg, vol. 22, no. 9, p. 164. September, 1933 Photograph of freshly 
killed adult male 
Waarnemingen betreffende gibbons en andere dieren. De Tropische Natuu 
Buitenzorg, vol. 22, no. 9, pp. 161-164. September, 1933 

Jerrreys,H. Elephantsandrhinos. Field, London, vol. 162, no. 4206, p. 379 Augu 


5, 1933 
Jounson, GreoraeE E., E. L. Gann, M. A. Foster, and R. M. Coco. The effect of daily 


heteropituitary implants into adult but sexually inactive male ground squir- 


rels. Endocrinology, vol. 18, no. 1, pp. 86-96, figs. 9. January-February, 
1934 
KRaAGLIEVicH, Lucas. La antigiiedad pliocena de las faunas de Monte Hermoso jy 


Chapadmalal, deducidas de u comparat ion con las que le precedieron y 
sucedieron. With foreword by G. F. C., s. j., and complete bibliography of 
tevideo, pp. 1-136, fig. 1, pl. 1 1934 


(New: Nuit zia, Nutezia carloameghinoi, Glossotheridium for Eumylodon chap- 


Kraglievich. El Siglo Ilustrado, Mor 


admalensis Ameghino, Paleuphractus for Dasypus argentinus Moreno & 
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Mercerat, Eutatopsis for Eutatus inornatus Rovereto, Diaphoromys artusii, 
Pseudoplataeomys for Plataeomys scindens Ameghino, Pseudoplataeomys 
formosus new name for Plataeomys scindens Ameghino, 1881, Palaeocavia 
paranense. Nomen nudum: T'riisodontomys. Not new in this publication: 
Berroia, 1932; Prolestodon, 1932; Pseudosigmomys, 1931; Telodontomys, 1931.) 

LeCompte, E. Lex, and Frank R. Smirx. Annual report of scientific investigation of 
the muskrat industry of Maryland. Maryland Conservationist, vol. 10, no. 
4, pp. 13, 26-27. 1933 

Lewis, G. Epwarp. Notice of the discovery of Plesiogulo brachygnathus in the Siwalik 
measures of India. Amer. Journ. Sci., vol. 26, no. 151, p. 80. July, 1933 

Loomis, F. B. Three oreodont skeletons from the lower Miocene of the great plains 
Bull. Geol. Soc. America, vol. 44, pp. 723-734, figs. 9 August 31, 1933 

Lyon, Marcus Warp, Jr. Two new records of the least weasel in Indiana. Amer 
Midland Nat., vol. 14, no. 4, pp. 345-349, figs.2. July, 1933 

M , R. What we owe to wild life. A survey of the Empire’s big game today 

Field, London, vol. 162, no. 4204, pp. 226-227, figs. July 22, 1933 
ACKENZIE, J. M. D. Fur farming. Journ. Bombay Nat. Hist. Soc., vol. 36, no. 4, 
pp. 988-992. December 15, 1933 

Macitatcuy, A. R. Les buffles du Gabon (Régions du Fernan-Vaz et de la N’Gounié) 

Terre et Vie, vol. 2, no. 10, pp 584-596, figs. 11 October, 1932 


“i 
vi 


Maistre, Epovarp. Des infiltrations de sangliers dans le Bas-Languedoc 3ull. So 
Nat. Acclimat. France, vol. 80, no. 7, pp. 249-258. July, 1933 
Manresa, Micuge.. Inheritance of resistance and susceptibility to infectious abortion 


Journ. Infectious Diseases, vol. 51, pp. 30-71, figs. 16. July-August, 1932 
Physiology of reproduction in the rabbit—age of sexual maturity, breeding 
season, duration of normal pregnancy, and ovulation. Philippine Jour 
Sci., vol. 51, no. 3, pp. 323-330. July, 1933 

McCann, C. Observations on some of the Indian langurs. Journ. Bombay Nat. Hist 
Soc., vol. 36, no. 3, pp. 618-628, pls. 1-2. August 15, 1933 
Notes on some Indian macaques. Journ. Bombay Nat. Hist. Soc., vol. 36, 
no. 4, pp. 796-810, pls. 1-5. December 15, 1933 

McLeop, J. A \ parasitologi« al survey of the genus Citellus in Manitoba Canadian 
Journ. Research, vol. 9, no. 2, pp. 108-127, pl. 1, figs. 18. August, 1933 

Merriam, Jonn C., and Cuester Stock. Tertiary mammals from the auriferous gravels 
near Columbia, California. Contrib. to Palaeont., Carnegie Inst. Wash- 
ington, Publ. 440, pp. 1-6, figs. 2. November 15, 1933 

MomENT, GAIRDNER Bostwick. The effects of rate of growth on the post-natal develop- 
ment of the white rat. Journ. Exper. Zool., vol. 65, no. 3, pp. 359-393. July 
5, 1933 

Morris, R. C. Panthers feeding on tiger kills. Journ. Bombay Nat. Hist. Soc., vol 
36, no. 3, p. 742. August 15, 1933 
Wild dogs driving a panther from its ‘kill.’ Journ. Bombay Nat. Hist. Soc., 
vol. 36, no. 3, pp 744-745 August 15, 1933 
A spirited old bull bison (Bibos gaurus). Journ. Bombay Nat. Hist. Sox 
vol. 36, no. 4, pp. 984-985. December 15, 1933 

Murirz, Apotex. The ecological relationship of two subspecies of Peromyscus in the 
Glacier Park Region, Montana. Occas. Papers Mus. Zool., Univ. Michigan, 
no. 270, pp. 17. July 1, 1933 

Neutson, E. W., and E. A. Gotpman. Revision of the pocket gophers of the genus 
Crateogeomys. Proc. Biol. Soc. Washington, vol. 47, pp. 135-154. June 13, 
1934. (New: Craleogeomys castanops perplanus, C.c. lacrimalis, C. c. hirtus, 


C. ce. angusticeps, C. c. consitus, C. c. tamaulipensis, C. c. converus, C. c. 
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excelsus, C. c. subsimus. C. c. subnubil 2 ylanifrons,. C.c¢ thellus. C. « 


peridoneus, Crateogeomys merrian accharalis, C. m. irolonis, Crateogeon 
fulvescens subluteus.) 
GNEV,S.I. Materialien zur Systematik, Morphologie und Zoogeographie der palaark 
tischen Spitzmiuse. Zool. Anz., vol. 105, nos. 3-4, pp. 77-85. December 15. 
1933 
O’Kane, F. Whales washed ashore. Field, London, vol. 162, no. 4201. p. 44, figs 
July 1, 1933. (Photograph of ziphioid whale on the Connemara coast.) 
y, F. D. Whaling in the Dominion of New Zealand. Discovery Report 
Cambridge, England, vol. 7, pp. 239-252, fig. 1, pls. 11-13. 1933 
O’Neat, Hersert. Mountain weasel makes a kill. Yosemite Nature Notes, vol. 12. 
no. 11, p. 101. November, 1933 


Orr, Rosert T. Two new woodrats from Lower California. Mexic: Proc. Biol 
Soc. Washington, vol. 47, pp. 109-112. June 13, 1934 New: AN 

PARNELL, I. W., and T. W. M. CamEeron Some observations on the ecology of Sx 
herbivores and carnivores. Scottish Nat.. 1 203, pp. 139-145. Septeml 


October, 1933 
Parr, Artour J. An inveterate poacher. Field, Londor l. 162, 1 4201, p. 45, 
figs. July 1, 1933. (Photograph of toat 
PATTERSON, BRYAN. A contribution to the osteology of Tit id l tl 
ships of the Amblypoda. Proc. Amer. Philos. So 1. 73, no. 2, pp. 71-101 


figs. 13, pls. 2. November 29, 1933 New: Titanoidi 
Peacock, E. H. Control of wild elephants in Burma. Field, Lond l. 162 


1210, pp. 592-593, figs. September 2, 1933 
In ambush for bison. A big game photographer 
Burma. Field, London, vol. 162, no. 4212, pp. 714-715, fig September If 
1933 

PEMBERTON, C. ] Cost of rats to industry, especiall, | l 
Journ. Pan-Pacific Re Inst., Honolulu, vol. 8 5. Julv—Sey 
tember, 1933 

Pererson, O. A New titanotheres from the Uinta Eocene in I } Annals Carnegi 
Mus., vol. 22, nos. 3 4, pp. 351-361, figs. 3, pl 16-18 April 10, 1934 New 
Diplac lon proagré um, Sthenodes 

Puituirps, W. W. A Survey of the d tj ( C 7 
ica, Ceylon Journ. Sci., sec. B 1. 18. pt. 1 » 133-142 Yer er 22. 1933 

Pitcrim, Guy E. Two new species of sheep-like at ne fro! Mi Mons 
lia Amer. Mus. Novitates no. 716, pp. 1-29, figs. 12 M 2, 1934 Ne 
Orocer ?) grangeri, Oxtoc 4 nd O ) ; { 
Maragha skull called O by De Mecque1 1925 

Pintal, DaNnusuKati. Curious death of cheetal (A in captivity Journ 
Bombay Nat. Hist. Soc., vol. 36, no. 4, pp. 986-988 Dy mber 15. 1933 


PREBLE, Epwarp A Facts about our fur seal Nat. Humane Rev., vol. 21, no. 11, 
pp. 22-23. November, 1933 

Pustet, A. Die Bekiimpfung der Bisamratt Prakt. Blatter Pflanzenbau und Pflan 
zensch., vol. 8, no. 4, pp. 80-98. July, 1930 
Die Bekimpfung der Bisamratte in Bayern 
Blatter. Pflanzenbau und Pflanzensch., vol. 10, nos. 9-10, pp. 222-242, map 
1933 

Raapt, O. L. E. pe. De identiteit van Rattus bu 





vol. 16, nos. 1-2, p. 30. September 1, 


bukit (Bonhote).) 
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Raapt, O. L. E. pe. De namen der in Nederlandsch-Indié voorkomende ratten. Zool 
Mededeel., Leiden, vol. 16, nos. 1-2, pp. 31-32. September 1, 1933. (Lists 
rats occurring in Dutch East Indies.) 

Rapcuirre, Lewis. Economics of the whaling industry with relationship to the con- 
vention for the regulation of whaling. Special Committee on the Conserva- 
tion of Wild Life Resources, United States Senate, 73d Congress, 2d Session, 
pp. 79. July 27, 1933 
The whaling industry. Industrial and Engineering Chemistry, vol. 25, no. 7, 
pp. 764-767, figs.2. July, 1933 

Raven, H. C. Further adventures of Meshie. A chimpanzee that has lived most of 
her life in a New York suburban home. Natural History, New York, vol. 33, 
no. 6, pp. 607-617, figs. 12. November-—December, 1933 

Repineton, Paut G. The United States Bureau of Biological Survey. Scientific 
Monthly, pp. 289-306, figs. 24. October, 1933 

Reymonp, A. Note sur les Equidés sauvages rencontrés en Asie Centrale par la Mission 
Haardt-Audouin-Dubreuil. Bull. Mus. Nat. Hist. Nat., Paris, vol. 4, no. 7, 
pp. 807-809, map. November, 1932 

Rus, Paut B. Wild life in our National Parks. Parks and Recreation, vol. 17, n 
pp. 141-148, figs December, 1933 


rs 


Russy, L. F. Two experiences with panther. Journ. Bombay Nat. Hist. Soc., vol. 36, 
3, pp. 743-744. August 15, 1933 

Rusconi, CarRLo Nuevos Restos de Monos Fésiles del Terciario Antiguo de la Pata- 
gonia Anal. Soc. Cient. Argentina, Buenos Aires, vol. 116, pp. 286-289 
1933 (New: Homunculus harringtoni.) 
La vida animal a fines del terciario superior en Bue Aires. El Monitor di 
la Educacién Comtin, Buenos Aires, pp. 65, figs. 31 August, 1933 
Tercera Noticia sobre los Vertebrados Fésiles de la Arenas Puelchenses de 
Villa Ballester Anal. Soc. Cient. Argentina, Buenos Aires, vol. 117, no. 1, 


pp. 19-37, figs. 6. January, 1934. (New: Xenohydrochoerus, X. ballesteren- 


Tap ralum, Tap rus (Taz ralum) agreslebin . Onohippidion saldias 


p 
cher , -Antifer crassus.) 

\puntes sobre la Evolucién Ontogenética de k Molares del Género Agouti 
Rodentia tevista Odontolégica, pp. 1-10, figs. 11 April 1934 


Harotp Keira. Modern whaling in the Antarcti Journ. Roy. S&S 
Arts, vol. 81, no. 4191, pp. 408-423. March 17, 1933. (Discussion, pp 
$24-499 


orn, Etwin R. The rodents or gnawing animal Bull. New York Zool. Soc 
vol. 36, no. 6, pp. 143-175, figs. November—December, 1933 
S. Uber einige fossile Simplicidentaten aus China und der Mongolei. Abhandl 
Schweizerischen Palaeont. Gesell., Basel, vol. 54, pp. 1-40, figs. 31, pl l 
1934 (New: Brachyscirtetes for Alactaga wimani Schlosser, Plesiocricetodon 
for Plesiodipus leei Young, Neocricetodon for Cricetulus grangeri Young, 
Nannocricetulus, N. mongolicus, Pseudomeriones for Lophocricetus abbreviatu 
Teilhard, Lophocricetus pusillus, Anatolomys, A. teilhard 
VM. praeclermissus. ) 
Scuerrer, Tueo. H. Breeding of the Washington varying har Murrelet, vol. 14, 


Microtoscoptes, 


no. 3, pp 77-78 Se ptember, 1933 (Lepus washington ) 
Replacement-and-increase ratio in species. Murrelet, vol. 14, no. 3, pp 
51-54 September, 1933 


Scuuttz, Apotpn H. Observations on the growth, classification and evolutionary 


specialization of gibbons and siamangs. Human Biology, vol. 5, no. 2, pp 
212-255, figs. 9, pl. 1, May, 1933; no. 3, pp. 385-428, fig. 10, pls. 2-3, September, 
1933. 
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Scuwarz, Ernst. The Hyrax of the Central Sahara. Ann 





Mag. Nat. Hist 











London, ser. 10, vol. 12, pp. 625-626 December, 1933 
On the local races of the chimpar e€ Ann. and Mag Hist., London, 
ser. 10, vol. 13, no. 78, pp. 576-583. June, 1934 New: Pan satyrus verus.) 
SreMaAN, ALBERT L. Development of reindeer activities in Alaska. Economic Geog- 
raphy, vol. 9, no. 3, pp. 292-302, figs. 13. July, 1933 
SuHaprro, H. L. Man—500,000 years from now. Trends and influences now at work in 
changing or modifying the physical characteristics of civilized man—A 
scientific attempt to forecast what may ur in the future evolution of man 
Natural History, New York, vol. 33, no. 6, pp. 582-595, figs. 9. November 








I I ry « Ju t W 197 
158, fig 1933 
Q WwW E-Mr Cl 
he red Field, 1 766-767 
sx mb 2 193 
MIT W K Mc ex | \ physi d 
histologi tudy Archiv. Neur 1 Psvel : 14-39. 
| Ju 1933 
Cerebral hemispheres of the American b k bear (1 ’ \ 
phologi nd phylogenetic characterist Archi Neu nd P | 
| 30, pp. 1-13, figs. 8. July, 1933 
SOWERBY, ART R DEC rhe rodents and lagomorp! f Chi Chir I 
19,1 4. pp. 189-207, figs. October, 1933 


An embalmed whale in Shanghai. China Jour 19, 1 4, pp. 210-211, 
hgs October, 1933 Eubalaena I ! ) 
The pandas or cat bears and the true beat China Journ., l. 19, 


933 


pp. 257-259, figs November, 
SpikER, Cuas. J. Some late winter and early spring observations on the white-tailed 
deer of the Adirondacks. Roosevelt Wild Life Bull., Syracuse, vol. 6 


pp. 327-385, figs. 170-227, maps 3-9. October, 1933 





Chiropter. Ceské Akademie véd a Uméni, Prague, pp. 1-67, figs. 8, pls. 1 


STaneK, V. J. K. topografické a srovndvaci anatomii sluchového orgdnu na 
| 1933. (Structure of auditory region of Chiroptera skulls. ) 
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Srenum, H.G. Ein Ovibosfund aus dem Kanton Bern. Eclogae Geol. Helvetiae, vol. 
26, no. 2, pp. 225-229, figs. 3. December, 1933. 

Uber die fossilen Asiniden Europas. Eclogae Geol. Helvetiae, vol. 26, no. 2, 
pp. 229-232. December, 1933. 

STrenDaLu, J. A.Sipney. Badgers at home in County Down. Irish Naturalists’ Journ., 
vol. 4, no. 11, pp. 218-219. September, 1933. (Observations on a family at 
play.) 

Sterpuen, A. C. Killer whale (Orcinus orca) at Fair Isle. Scottish Nat., no. 202, p 
125. July-August, 1933. 

Stirton, R.A. A critical review of the Mint Canyon mammalian fauna and its correla- 
tive significance Amer. Journ. Sci., vol. 26, pp. 569-576. December, 1933 

Sr. Leaer, J. On a new species of shrew from Merifano, East Africa. Ann. and Mag 
Nat. Hist., London, ser. 10, vol. 13, no. 77, pp. 559-560. May, 1934. (New 
Crocidura macarthuri.) 

Srock, Cuester. Microsyopsinae and Hyopsodontidae in the Sespe Upper Eocene, 
California. Proc. Nat. Acad. Sci., vol. 20, no. 6, pp. 349-354, pl. 1. June 15, 
1934. (New: Craseops, C. sylvestris, Hyopsodus egre 


7 is.) 
Svinta, Artaur. Occurrence of a colony of albino ground squirrels near Pullman, 
Washington. Murrelet, vol. 14, no. 3, p.78. September, 1933 
NE, I. K. A tiger attacking an elephant. Journ. Bombay Nat. Hist. Soc., vol 
36, no. 4, pp. 983-984 December 15, 1933 
ALES, W. E. Skrjabinema oreami sp. nov., a nematode parasite of Oreamnos amer- 
canus and Rangifer sp. in Canada. Canadian Journ. Research, vol. 10. n 
5, pp. 527-531, figs May, 1934. 
SWEZY, OLIV! The changing concept of ovarian rhythms. Quart. Rev. Biol., Balti 
more, vol. 8, no. 4, pp. 413-433. December, 1933 
rakasuima, Harvo. A hand-list of Japanese marine mammals. Trans. Nat. Hist 


97 


Soc. Formosa, vol. 23, nos. 126-127, pp. 249-258. August, 1933 

Tare, G.H.H. A systematic revision of the marsupial genus Marmosa. Bull. Amer 
Mus. Nat. Hist vol. 66, art. 1, pp 1-250, figs. 29, pl 26, 1 table (9 sections 
August 10, 1933 


Taxonomic history of the neotropical hares of the genus Sylvilagus, subgenus 


Tapeti Amer. Mus. Novitates no. 661, pp. 10. September 26, 1933 
Tuaxter, B. A. Black bears as mothers. Yosemite Nature Notes, vol. 12, no. 9 
pp 84-86 Septembe r, 1933 


lretz, Estaer Bocen. The humoral excitation of the nesting instincts in rabbits 
Science, n. s., vol. 78, no. 2023, p. 316. October 6, 1933 

TinkLepauGan, O. L. Sex cycles and other cyclic phenomena in a chimpanzee during 
adolescence, maturity, and pregnancy. Journ. Morphol., vol. 54, no. 3, pp 
521-546, figs. 4, pl. 1. June 5, 1933 

l'OKUNAGA, SHIGEYASt A list of the fossil land mammals of Japan and Korea with 
descriptions of new Eocene forms from Korea Amer. Mus. Novitates no 
627, pp. 7, figs. 2. May 27, 1933 

[ownsEND, M. T., and M. W. Smirx. The white-tailed deer of the Adirondacks 
toosevelt Wild Life Bull., Syracuse, vol. 6, no. 2, pp. 153-326, figs 75-169, 
pls. 4-5. October, 1933 

rurKeEwitTscn, B. ¢ Vergleichend-anatomische Untersuchungen iiber das Knécherne 


, nos. 12-13, 


Labyrinth der Séiugetiere (Ampullae). Anat. Anz., Jena, vol. 76 
pp. 206-214, figs.6. July 10, 1933 

Zur Anatomie des Gehérorganes der Siéugetiere (Canales semicirculares) 
Anat. Anz., Jena, vol. 76, nos. 21-22, pp. 269-408, figs. 14. September 15, 
1933 
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ZUCKERMAN, S. Functional affinities of man, monkeys, and apes. A study of the bear- 
ings of physiology and behavior on the taxonomy and phylogeny of lemurs, 
monkeys, apes, and man. New York: Harcourt, Brace and Company, pp. 
xviii + 203, figs. 24. December 1, 1933. $3.00. 
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*MerriaM, Dr. C. Hart, 1919 16th St., Washington, D. C (Charter) 1930 
Osporn, Dr. Henry Farrrietp, American Museum of Natural History, New 
York City (Charter) 1929 
Weser, Pror. Dr. Max, Eerbeek, Holland ‘ . 1928 
M embers 
Anport, Ciinton G., Natural History Museum, San Diego, Calif ; 1922 
*Appott, Dr. WituiAM L., North East, Md Charter 
Apams, Dr. Cuas. C., State Museum, Albany, N. ¥ Charter 
ApaMs, WiLu1AMC., Dept. of Conservation, State Office Bldg., Albany, N. Y 1933 


Aaacino, E. Moraes, Museo Nacional de Ciencias Naturales, Madrid (6), Spain. 1933 
Acerspora, Dr. H. P. Kyzerscuow, Dept. of Fisheries and Game, Concord, N.H.. 1921 
Acostin1, C. T., Carnegie Museum, Pittsburgh, Pa ‘ 1931 
Anrens, Dr. TaroporG., Waitzstr.24. III, Charlottenburg 4, Berlin, Germany. 1921 
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Autspricut, Dr. Horace M., 342 Madison Ave., New York City Charter 
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*ALEXANDER, Miss ANNIE M., Suisun, Calif Charter 
ALLAN, Puintip F., West Lebanon, N. H 1931 
ALLEN, Dr. Artuur A., McGraw Hall, Ithaca, N. ¥ Charter 
*ALLEN, Dr. GLovER M., Museum of Comparative Zoology, Cambridge, Mass. ..Charter 
ALLEN, Ouiver, City Y. M. C. A., Athens, Ga 1934 
*Auuis, Dr. Epwarp P., Jr., Palais de Carnoles, Menton, France 1922 
ALLIsON, VERNON C., Picatinny Arsenal, Dover, N. J 1930 
ANDERSON, Harvey T., 3062 Weldon Ave., Los Angeles, Calif 1932 


ANDERSON, Dr. Rupourps M., National Museum of Canada, Ottawa, Canada. ..Charter 
ANnpDREws, Dr. Roy C., American Museum of Natural History, New York City .Charter 


Antuony, A. W., 33114 30th St., San Diego, Calif Charter 
Antuony, Dr. H. E., American Museum of Natural History, New York City... .Charter 
Apoar, Cuartes 8., Jr., 2314 North St., Harrisburg, Pa cece Se 
APPLEBAUM, Epmunp, 730 5th Ave., New York City 1930 
*ARCHBOLD, RicnarD, American Museum of Natural History, New York City 1929 
Arruur, Sranuey C., 1309 State St., New Orleans, La 1925 
AscHEMEIER, C. R., U. 8. National Museum, Washington, D. C Charter 


AsuLey-Montacu, Dr. Montacue F., College of Dentistry, 209 East 23rd S 
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9 


New York City.. 1934 
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BaiLEy, Jonn W., University of Richmond, Richmond, Va 1927 
*BaILEY, VERNON, San Marcos, Calif Charter 
BarrRD, KATHERINE B., 815 Webster St , N.W., W rte D.C Charter 
Batpwin, C. N., Wm. R. Hearst’s Zoological Gar« San Simeon, Calif 1931 
*BaLpwIn, 8S. Prentiss, 11025 East Boulevard, Clevelar Ohio 1922 
BALL, Epwarp M., East Falls Church, Virgi1 Charter 
Batt, W. Howarp, 1861 Ingleside Ter., N.W., Washington, D. C 1925 
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*Barsour, Dr. THomas, Museum of Comparat Zoology, Cambridge, Mass Charter 
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BarRTLETT, Ito H., Department of Cor n, Lar Mich 1930 
Bartscu, Dr. Paut, U. 8S. National Museu Washingt D.C 1921 
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Holland 1930 
Beaux, Pror. Oscar pg, Via Brigata Liguria 9, Genoa, Italy 1930 
Bess, Dr. WitiiaM, 431 E. Washington St., Oakland Cit Ind 1930 
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Berry, E.verton C., Box 234, Conway, N. H 1924 
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